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Separates 



To Order: The cirJcr number can be 
found at the end uf each abstract; use all 
digits when ordering. Only papers with 
order numbers are available I rum AGU. 
Cost: $3.50 for ihe first article and Si . 00 
for each additional article in die same or- 
der. Payment must accompany order. De- 
posit accounts available. 


Lhu for typical paroeLore the reeultlna proclpllallc.ii 
flux oa for landau reaonanca lnroracllona aro But-li anallcr 
thin thoaa Induced to gyroroannanra IntaracLIoai. won I nr 
wave ({aid Intanaltloa that ora queh hLglior than tlio trap- 
ping threshold, (landau raaonanra. arattorlnx, crovyod 
partltlaa). 

J. Geophys. Raa. , **8052 


5M5 lonoipharlc dklurhancoe 

ELECTRIC CURRENTS ABOVE BAt NT-3 AH TIN 1. A 
PRELIMINARY STUDY of dtaliuhaaeaa, JUNK 6, 10781 
MARCH 22, 23, 1979. 

C. Uaiaudltr, (Contra da Rochcrchaa an Pbvalquo do 
TEnrlronnoinant, * Aranas da Naptane, *>•) 100 Salnl-Maiu, 
Prance) 

Thu pap or preaanu a preliminary work on lonoapHartc 
alactrlc currant dtiluihancea derived from tha mouureoieal of 
Ihs Selal-Sintln Incoharanl Gcattar radar. 


non 


1984 


Send vnu uider h: 
American Geophysical Union 
2UII0 Florida Avenue. N.W. 
Washington, D-C. 20UU11 


Tha lonoipharlc alactrlc currant dlitarbancaa mainly result 
from the Imhieoca of Iwo dynamoe. Tha first, tha loawphorlc 
dynamo l» gaoeralod by tha tharmaapharlc neutral winds 
biasing icraaa lha gaotnagnatlc field; tha ascend, tha tolar 
nlnd/magnalocplMra dynamo la producad by the solar triad flow 
around lha magaaloaphtrlc cavity. 

In this papar thraa caaea of tonotpheric alactrlc currant 
dtaturhaacaa are aludlad. The Ural of tbeae, on June b, 1978 
lllustralea the tola Influence of lha mechanism of direct 
penetration of m ague loophole conractlon electric field 
ganerilad by Ihe aolar wlnd/aagnetoapharo dynamo, Theaacond 
erne on March 22, 1979 la the flrit day of • atom i the electric 
current dlaltubanca obaarvad on tfata day Is similar to lha one 
obaaread on June 6, 1978, bnt It occura when Ihe Iharmoaphcrlc 
circulation aoeina lo he dleturbad i the third event on March 23, 
1979 lUiatratei the role of lha lonoapherlc disturbance dynamo 
during Ihe recovery phata of a atom. 

J. Gaopbya. Raa., A. Paper 4*0832 




Particles and Fields— 
Ionosphere 
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53)3 Inlcr^rtlono biiLtten vavoa and panic Ira 

LOWga in Bait' WAVES IN UNITE-* PLASMAS, DCSTABU.PBO BY 

PIFiTPiH ELAMS 

R. Hlgllu.'l" (Hlnh Alt ltudu I'bsonnlurv, Mac tonal Center 
for MeoipLf rit Reninli, Braider, fU 803117], B. Coppl 
(Phvnlcs L'-pirtacnl, Hiie.irhuevtta Inatltulo of Tt'chiuliifty, 

I nbr I4|ir, HA D2I39| 

31. r Ilnur anJ i)iMtlllotitr thoortri of lover hybrid waves 
In a llnlti-f. Inhaaysmme pleen with e Lore cans sinulll 
Pirollrl to the mipnoilc field are ataalnrd. Ttu-ae vivas 
are leund la hu unHtabls far vorv low-6 and to he etabl ti- 
led In l(nl(c-(’. plflvoia (U » 0,19, lyplrally), Thh <|unal 1 1- 
ivnr Irrdlvch of imnliMc wave *in the Ion dintr Halt Ion 
luru.il.-n It shown t» rr-ult In lira ting or Ions perpendteu- 
lir L" the vqul librlim ongnotlc Mold, Analvtlc uayrraalona 
for Lhe Inn 1 lb? praline ctnin&PH nrv pre nomad. Thus, upota- 
ble firvtr hybrid wives jic randldnlen far da t pci Inn In iho 
aurural rann uf the garth, ulioro thty ajy he reaponslbls 
for the product Ion uf Ion renlco. 
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3513 (Interart loan botvesn wavas an.] panicles) 

HIJILIKUR PIWII AWLE SCATTER IDG AH) IRAPPIKC Of ENERGETIC 
FMTiri.ES DURING IAHMLI RESONANCE INTERACTIONS WITH WHIST- 
LE* 3HOE WAVES 

S. IlsUovtc, (STAS Lab, Stanford L'nlvirslty. Stanford CA 
94)03), U. 8. (dan tod R. A. Halil wall 
the line avetnfiel aquarlona of notion dsrlvad by !nm an-i 
T4 if* rirf (1982) ora used In a test part tola study ol Lan- 
dau ruenant interact Ida or whistler aide navel sod oaor- 
Rstfr pariLclss In the lugnetotphore. By coo, pacing indi- 
vMaaJI particle trsjsetariaa, It Is- shown that tha pitch 
angle eratterlnri sad snargy .exchange U significantly 
dtf farant for Lha 11 a cUasas of pauiclas, crapped and m- 
(rapped. The trsppbi par Lie tea art rhiractac(sod by shoun- 
do * 9™« “WJnLtoo Wk visas tbs nonnppsa parclclsi sxhlblt 
j wnkoundsi) phase verlstton. lha thraahold wave elaacrli) 
Ifetd ihtrnstr las neosaiaty lor trapping are daLamlaad 
TUI. dlOLrlhotlon r..t JfcU .^0^1. c^aTt, 

<0 dataralaa the prlelpltatad et action q„ that would ha 
l “ ,uc » 4 «• • wult of thafo lotaractlooa 7 la 


3310 Mva propagation 

WAVE SCATTERING 81 «H 1A8EGULAMTT SLAB WEDDED IN A 
BIMitlTlIS MEDIUM — AF7LICAT10B3 TO KWOBYBERIC 
PROPAGATION 

Yean-Voal Uang (Drpatuaat of Elect r lent and Ccapular 
Engineering, University of III Lon la at Urbans— 
Chaepslgn, Urbane, Illinois. 61801), C, U. Un 
Plano wave srattarlng by an Irregularity alah aa- 
baddad Ip e linearly acretlllad laotroplc acdlua ts 
SLudled under single scatter approx last Lon. In addi- 
tion to regular tall act ton free tha strati! led back- 
ground, bath Clm Incident and tha raf lectad wavas eta 
■cstcatad by the random Irregularities. The behavior 
of the unperturbed field In the neighborhood ol the 
turning point Is accurstaly taken Into account by 
nslsg Lha full wavi aolutlon. The scatterad tlalds 
can be Interpreted in cents of tbs Bragg condition 
similar to tha cats of the wall-known Bootac-Goidon 
ion, but with four isms accounting for tha inflec- 
tion effect of the turning point on both the unper- 
turbed and scattered waves. The csss of elongated 
Irregularities Is studied to detail. Analytical 
expression for the angular space na of tha average 
acattarsd field latahalty Is derived and Its physical 
weaning discussed. In comparison with the case stare 
the background melius fu. howogenanue, the relation to 
tha tM-dlmeniloael Booker-Gnrdon formula Is clari- 
fied. Application to the HF, propagation In the 
disturbed Ionosphere will be discussed. (Have propa- 
gation, scattering, remote sensing). 

Bad. Bel. . Paper 43091! 
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Reviewing NASA 
Research 

A recent report by NASA's Space and 
Earth Science Advisory Committee camions 
against assigning the space agency's research 
and analysis elTorts a lower priority than 
flight operations. If pie- and post-mission sci- 
ence continue to take a back seal to the actual 
building and launching of spacecraft, the re- 
port warns, k may eventually compromise 
NASA’s ability to ensure U.S. leadership in 
space science. 

The report was written by a working group 
consisting of both NASA personnel and earth 
and space scientists from the academic com- 
munity. The group was asked in May 1983 to 
examine the health of the research and analy- 
sis (R 8c A) program conducted by NASA's 
Office of Space Science and Applications 
(OSSA) in the earth and space sciences. While 
the group found lhaL the quality of research 
management by scientists at NASA Head- 
quarters was '‘impressive,’’ it also identified a 
critical shortage of cash for R & A programs. 
According to the report, "the immediate re- 
quirements involve an increase of uboiu 810 
million in each of the Astrophysics, Earth Sci- 
ence and Applications, and Solar System Ex- 
ploration divisions, thereby establishing a new 
base funding level for these activities." 

Pan of the problem with inadequate R 8c A 
funding arises when projects such as Viking 
and Voyager are perceived to be ended as 
soon as the spacecraft reach their destina- 
tions. After the Viking spacecraft lauded on 
Mars in 1976, for example, funding fur the 
project declined sharply, even though impor- 
tant scientific data were still being returned 
well into the 1980's. With little NASA money 
available for data reduction, die privately op- 
erated Viking Fund resorted to passing the 
hat in order to keep a limited Viking data 
analysis program going. 

The committee's report emphasizes that 
data analysis, synthesis, and interpretation 
arc an important part of any healthy R 8c A 
program. Specifically, the report recom- 
mends that “OSSA should, in consultation 
with the scientific community with which it 
collaborates, develop an overall plan for data 
management, compulation, and coinmunira- 
tions that is broad enough to serve the vari- 
ous OSSA scientific endeavors.” 

Another important aspect of R &• A th.it 
needs beefing up, according to the repot i. is 
basic research into new spacecraft dliecior 
and instrument technology, which must he 
maintained for NASA to conduct siaic-of-the 
an science. Laboratory and experimental 
equipment usetl by NASA-sponsored re- 
searchers has also fallen into disrepair or In- 
come outmoded while limited funds have 
h«n spent elsewhere, according to the i-e- 
pon, to the point where "many European 
and Japanese laboratories arc equipped with 
instrumentation far superior to our own. It is 
important to the country's long-term techno- 
logical well-being and to NASA’s future in 
particular that this situation in universities be 
remedied.’’ 


Special JGR-B 
Issue: Mapping 
the Seafloor 

JGR-B will publish a special issue in 
1985 focusing on the results obtained by 
using a variety of new seafloor mapping 
tools (e.g., SEA BEAM, SEA MARC I and 
U, GLORIA, GEOS 3, and Seasat radar al- 
limeiry). Liberal use of color and large- 
formal black and white figures is encour- 
aged. Special reduced rates for color will 
apply. Papers describing results obtained 
by using these new techniques in a variety ■ 
of tectonic environments (e.g., mid-ocean , 
n dges, active margins, passive margins, 
seamounts) are solicited as well as papers 
describing instrumentation and data proc- 
essing and interpretation techniques. Sub- 
mission deadline is September SO, 1984. 
Publication is planned for July or August 
1985. For further information contact 
Gerald Schubert, Editor of JGR-B, or 
Robert Detrick, Associate Editor for this 
volume. 

Gerald Schubert, Editor 
Journal of Geophysical Research 
Department of Earth and Space Sci- 
ences 

University of California 

Los Angeles, CA 90024 
(telephone: 213-825-4577 or 824-5665) 

Robert S. Detrick 
Graduate School of Oceanography 
, Narragansett Bay Campus 
University of Rhode Island 
Kingston, RI 02881 


With regard to NASA-runrlcd theoretical 
and predictive modeling work, which both 
help to shape mission designs and benefits 
from their results, the committee recom- 
mends that NASA encourage more "interdis- 
ciplinary collaborations and activities such as 
small workshops that foster new ideas and 
cross fertilization." In addition, a certain 
amount of K & A money should be sei aside 
For “high-risk" research ventures in order to 
encourage fresh ideas and innovation. The 
committee believes that NASA researchers 
should continue to receive multi-year funding 
so as to not be swamped with paperwork dur- 
ing one short contract year, and that NASA 
and non- NASA proposals should continue to 
be judged by the same standards of peer re- 
view. The balance between work performed 
by university, NASA field center, and other 
laboratory researchers was found to be gootl 
overall, with die exception of “a few disdi- 
pinc areas, such as Land Processes, where 
particular attention neds to be paid to in- 
creasing die breadth of university pariicipa- 
lion." 

While the report points out that a Tew R & 

A programs within OSSA appear to be ade- 
quately funded (upper atmosphere research 
is cited as an example), others, such as solar 
system exploration and climate research, 
would benefit from 20 to 30% increases in R 
& A funding. An infusion of $10 million to 
the solar system exploration program, for ex- 
ample, would not only allow laboratory 
equipment to be upgraded but would provide 
enough money for enhanced Halley observa- 
tions and data reduction, mure extensive U.S. 
participation in foreign missions, and support 
for Mars and Voyager Uranus data analysis. 

It would also allow a start on a “Planetary 
Data System Program permitting easy access 
for many scientists to die treasury or plane- 
tary data that has been accumulated from 
past missions." Similarly, additional fluids for 
the earth sciences would mean more efficient 
use of microwave ami Landsul Thematic 
Mapper data. 

Finally, the commit tee calls lor a stable K & 
A budget even in times when no S|Mtecndi 
arc being launched, so that there can be- a 
continuous cycle of scientific input and out- 
put Imm the actual missions. As the repon 
states, "the missions are the means by which 
OSSA contributes to progress in the spate 
and earth sciences; they arc not in themselves 
an objective. 1 ' 

Probable Maximum 
Flood 

A Federal Interagency Work Group on 
Probable Maximum Flood Assessment is cur- 
rently studying the problem of hydrologic de- 
sign based on the probable maximum flood 
(PMF). Of particular interest are the calcula- 
tion of PMF probabilities, the accuracy or 
such estimates, and the development of a 
standardized methodology for ptobabilistic 
assessment of severe floods. 

In an effort to establish the auue-of-lhe-arl, 
Ihe work group is interested in obtaining 
copies of papers or reports that are related to 
the subjccL. Please send relevant material to 
Richard H. McCuen, Department of Civil En- 
gineering. University of Maryland, College 
Park, MD 20742. 

Upcoming Hearings 
in Congress 

Congress returns on September 5 from its 
recess Tor the Republican National Conven- 
tion and die August district work period. Ex- 
pect rapid changes in schedule during the 
next several weeks as the election approaches. 

The following hearings, markups, and con- 
ference committees have been tentatively 
scheduled for the coming weeks by the Sen- 
ate and House of Representatives. All dates 
and times have yet to be announced; the 
committee, subcommittee, or conference 
committee holding the hearing, markup, or 
conference will be setting schedules in the 
next Few days. All offices on Capitol Hill may 
be reached by telephoning 202-224-3121. For 
guidelines 6n contacting a member of Con- 
gress, see AGU's Guide to Legislative Information 
and Contacts (Eos, August 28, 1984, p. 675). 

TBAj Markup of Safe Drinking Water Act 
(P.L. 93-523) amendments (H.R. 5959) by 


ATTENTION SUBSCRIBERS! 

Beginning In 1985 
Reviews of Geophysics 
and Space Physics 
will be titled 

Reviews of Geophysics. 
Appro)dm3teIy 800, pages 
.- to be published In 
• i Volume 23, 1985; 


the Health and the Environment. Subcommit- 
tee of the House Energy and Commerce 
Committee. 

TBA: I tearing on nuclear waste program 
planning by (he Energy and ihe Environment 
Subcommittee or the House Energy and 
Commerce Committee. 

TBA: Mark up iff legislation (H.R. -1589) 
that would require federal Coastal Zone 
Management plans to be consistent with state 
management plans by the House Merchant 
Marine and Fisheries Committee. 

TBA: Conference on the Export Adminis- 
tration Act reauthorization (S. 979). 

TBA: Conference on legislation (S. 1097) 
to consolidate certain programs on satellites 
and the atmosphere within the National Oce- 
anic and Atmospheric Administration . — BTH 

Geophysicists 

David E. Dunn, Dean of the College of Sci- 
ence; at the University of New Orleans, will 
become Dean of Natural Sciences and Mathe- 
matics at the University of Texas at Dallas on 
October I. 

James Hughes was presented with a plaque 
at the recent 7th International Conference on 
Atmospheric Electricity in recognition of his 
discerning and perceptive sup|xirt of atmo- 
spheric electrical sun lies on a global scale. 
Throughout his caicci at (lie Olliu.- or Naval 
Rcscarrh, Hughes lias been iiisiiiimcntal in 
promoting bask research that Inn provided 
new insights into various phenomena, such as 
formation of lightning in thunderclouds and 
volcanic erupt ions, die production of atmo- 
spheric ions, and the tole played by ocean 
spray particles in the formation uf rnindrups. 

In Afi'MonTim 

The following AGU members are recently 
deceased: 

John D. Isaacs, 70. An AGU Lile Fellow 
and a member of the Ocean Sciences Section, 
he joined AGU in 1950. 

Robert C. Miller, 85, died June 11. IIIH4. 

An AGU Life Fellow, he joined At, U in 
1947. 

Ernst J. Opik, UI. An AGU Life Fellow and 
a member of the Ruicmlogy Section, lie 
joined AGU in 19i>l. 

Geophysical Events 

Tins is j MiuiMi.in XfcA.V HulUt m, '>t»i. |nh 'll. 
1QK4, * [luliliiaiimi ol iltc JilTiil hsoni.m lull tuition's 
Scientific Event Alert Network. The cuinpletc- bulle- 
tin is available in ihe microfiche edition of fur .u a 
microfiche supplement or 8* a paper reprint. For 
the microfiche, order document E84-008 at 52.5U 
(U.S.) from AGU Fulfillment, 2001) Florida Avenue. 
N.W., Washington. DC 20009. For the paper re- 
print, order SEAN Bulletin (giving volume and issue 
numbers and issue date) through AGU Separates at 
tlie above address; ihe price is 55-50 for one copy of 
cadi issue number for those who do nut have a de- 
posit account, $2 for those who do; additional 
copies of cadi issue number are $1. Subscriptions lu 
SEAN Bulletin are available from AGU Fulfillment 
at the above address; the price is $18 ior 12 munth- 
ly issues mailed to a U.S. address, 528 if mailed else- 
where, and must be prc|iaid. 

Volcanic Events 

Kilauea (Hawaii): Phases 22-23 of 1983- 
1984 E Rift Zone eruption. 

Mount Sl Helens (Washington): Defonun- 
lion, seismicity, and SO* emission drop. 

A renal (Costa Rica): Lava production slows 
as strong teplira ejection begins. 

Llaima (Chile): Dense columns of dark ash 
emitted from crater. 

Rabaui (New Britain): SeismiciLy declines; 
deformation increases. 

Manam (Bismarck Sea): Strombolian activi- 
ty; frequent debris avalanches. 

Home Reef (Tonga): Large pumice rafis in 
Fiji area from March eruption. 

Etna (Italy): Lava production mid strombo- 
lian activity continue front SE crater; strung 
explosions from central and NF. craters. 

Atmospheric effects: F.l Chichrtn aerosols 
persist in stratosphere. 

Etna Volcano, Sicily, Italy (37.73°N, 

I5.U0°£). AH lim« nrf (oc<ff (*= UT + 2 fours). 

The quoted material is a tc|xh 1 Trum Rn- 
molo Romano. 

“The southeast crater drii priori tliat Iregan 
April 27 was continuing in early August wit It 
more or less intense strom Indian activity, ac- 
companied at Irregular intervals l)y violent 
expulsions of dark ash. This activity pro- 
duced a scoria cone (about 50 m high) higher 
than the rim 6f the southeast crater. The ef- • 
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lusivc activity look place from veins around 
300(1 in above sea level dial (.hanged their |»u- 
siiinus cumin in nisK. On August i». iwn ellu- 
sivc vents were ticiive along the old rim ol die 
southeast ci liter, one on (lie XL edge, llie 
oilier on the si ml hern edge. Some rather 
well-fed flows originalcd from these veins. 

The final flow direction was alwass L. low.ud 
ihe Valle del Bure. During ibis period . i In- 
lava Hows never advanced he|«m 2iiOU in. 

The lava field that formed from lliis toniiriu- 
inii ami variable tin iciim of imenshv .uid 
position) etlusivc activity was Inigci than 1 
km in cxiem. The volume ol lava emit led can 
he estimated at around K-10 100 in'. 

“An increase in central crater eruptive ac- 
tivity was recorded in Julv. From die west 
vent fUocca Nuova), violent expulsions of 
gray ash coiuimicd at irregular intervals, 
while on the floor of the vent, violent and 
continuous strombolian activity continued. At 
limes, incandescent lava rose higher than the 
crater rim. The larger east vent (The Ghusmi 
of the central crater, after showing activity 
similar to that at Bocca Nuova in mid-July, 
was die source of violent activity on July 19 
between 13U0 aiui 1700. Very violent sirom- 
bolian activity ejected incandescent lava frag- 
ments about I m in diameter to 500 m from 
the crater rim- The southern and northern 
flanks of the central enuer were most often 
impacted by the lava fragments (their average 
diameter was about 30 m, and they fell within 
an average radius of 300 ni)-” 

The pilot of an aircraft flying near Etna at 
1542 on July 19 observed an eruption cloud 
that reached about 6.5 km altitude. At 1613, 
the NO A A 7 polar orbiting satellite showed a 
plume extending 100 km east from Etna. 

"After this, Tne Chasm remained obstruct- 
ed until August 1, when it reopened (at 1900) 
witli the expulsion of old material that fell 
outside the crater rim. On August fi, this vent 
was once again obstructed (around 1 300) as 
the result uf internal landslides. 

"The northeast crater, inactive since Febru- 
ary 1981, had a violent explosion that ejected 
old material on July 2(1 at 1715- Since ifien, 
strung emissions of vapor anil gases occurred 
from t lie small vent that formed near the 
summit." 

Information Contacts: Romolo Romano, Is- 
Uttiwi Intern, tuottnlc di Vulcannlogia. Vialc 
Regina Marghcrila 6, 95123 Catania, Italy; 
Michael Matson, NOAA/NESDIS, Room 510, 
World Weather Building, Washington, DC 
20288. 

Meteoritlc Events 

Fireballs: W Australia (two); N California, 
Oregon (two). 


Earthquakes 


Date 

Time, UT 

Magnitude 

Latitude 

Longitude 

Depth 
or Focus 

Regiun 

July 5 0 

July 19 0 

522 

656 

. 6.8 Mb 
4.9 mb Lg 

G.09°S 
52.9 1°N 

I54.42 9 E 

4.20*W 

SO km 
20 km 

Solomon Islands 
United Kingdom 


Information Contacts: National Earthquake Information Service, U.S. Geological Survey, Stop 
967, Denver Federal Cenwit Box 25046, Denver, CO 80225. 
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The focal point for physical, chemical, geological, and 
biological oceanographers. 

Edlton David A.. Brooks, Department of Ocean- 
ography. Texas AftM University. College Si a- 
lian. I X 778-13 (telephone: '100-8-15-53271. 

Donde Va? An 
Oceanographic 
Experiment in 
the Alboran Sea 

The Donile Va Chouf*' 

Introduction 

During Jitue-Octnljer 1982 an international 
consortium of oceanographers studied the 
circulation of the western Allxiniii Sea in on 
experiment entitled "Domic Va?" Although 
die English translation of this title is “Where 
dues it go?.’' our goals were more ambitious 
than the iiunie implies. In this overview of 
Donde Va? we will discuss the oceanographic 
background of the region, the objective of 
the experiment, and the preliminaiy results. 

Oceanographic Background 

The Alboran Sea is the westernmost of the 
many basins that compiise the Mediterranean 
Sea. A narrow ( 10-30 kin) current of Atlantic 
water (fresher than 36.5 salinity) Hows east- 
ward through the Strait or Gibraltar with a 
volume transport oF almtu 1 .4 x 10* m a /s. 
while saline Mediterranean water (38.4 salini- 
ty) flows westward beneath it with a transport 


that is about 45f less. This two-layer flow 
niaiuiiiins the salt and water balance of die 
Mediterranean which annually loses about I 
ni over its surface through the excess of 
evaporation over river runoff and precipita- 
tion [Lacomhe, 1984]. While intuition might 
lead one to anticipate that the Atlantic water 
entering the Mediterranean would be found 
along the Moroccan coast (i.c., turning to the 
right upon exiting the strait), in [act the in- 
flow is found near Spain, where it forms the 
northern half of a basin-wide aniicyclonic 
gyre [Lnitoix, 1974; Cheney and Doblar, 1982; 
Parrilla and Kinder, 1984]. There have been 
several model studies of the gyre [Whitehead 
and Miller, 1979; Nof. 1978; Prellerand Hurl- 
burl, 1982], and it is nearly always delectable 
in satellite infrared images [Pkillipe and Har- 
ang, 1982], 

Objectives 

The primary objective of the experiment 
was to understand the dynamics and the vari- 
ability of the aniicyclonic gyre by using nu- 
merical modeling, remote sensing, and field 
measurements. Our hypothesis was that the 
Atlantic inflow is the primary forcing mecha- 
nism for the gyre, so that if we made synoptic 
measurements of the inflow and of the gyre, 
and compared these measurements to nu- 
merical model simulations, then we could in- 
crease our understanding of the gyre dynam- 
ics. 

flic experiment addressed numerous sec- 
ondary questions including 

1. What is the structure of the Intermedi- 
ate and Deep Water Hows, and how do these 
waters contribute to the Mediterranean out- 
flow? 

2. What is the biological and chemical in- 
fluence on the gyre’s strong ocean color sig- 
nal, and how is this signal related to the phys- 
ical structure of the gyre? 

3. How docs the strong front along the 
northern limb of the gyre affect the atmo- 
spheric marine boundary layer, and how does 
tlic marine boundary layer then affect remote 
sensing data? 

4. How are the surface signatures of tile 
gyre, as measured by satellite and aircraft 
sensors, related to the subsurface structure of 
the gyre? 

5. How docs atmospheric forcing influ- 
ence the gyre, both directly and through 
changes in die Atlantic inflow? 

Preliminary Results 

The experiment had three overlapping 
phases, all ending in late October 1982. The 
first phase began in October 1981 and con- 
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Fig. I . Salinity at l(N) dbar, showing the structure of the Atlantic inflow and gyre at depth. 
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Fig. 2. Mean velocities from the current meters. The solid arrows are Iraqi instruments 
in the Atlantic Inflow or gyre, while die dashed arrows (note scale change) were in the low- 
er part of the Mediterranean Intermediate Water, . . .. 
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Fig. 3. CTD/current profiles measured south of Estcpona during October 18-17. The 
currents were measured and not inferred from the hydrography; ( a ) temperature (®C); (b) 
salinity; (c) eastward velocity (cm/s); (d) northward velocity (ctn/s). The bottom axis is dis- 
tance south of 36°24’N. and the top axis station location. 


sisted of satellite monitoring (about 2 proc- 
essed images per month) of the thermal sur- 
face features. The second phase began in 
June 1982, wlten five current meter moorings 


were deployed, a small hydrographic grid was 
occupied, and satellite image processing in- 
creased to about once weekly. During the fi- 
nal phase in October 1982, four ships occu- 
pied stations in the Alboran Sea, the Strati of 


creased to about once weekly. During the fi- 


piect stations in the Ainoran sea, me strati oi 
Gibraltar, and the Gulf oF Cadiz (the area of 
the Atlantic Ocean just west of the strait); 
four aircraft performed remote sensing and 
AXBT flights; a shore-based current measur- 
ing radar (CODAR) operated; additional me- 
teorological and aerosol data were collected; 
and all available NOAA 7 (advanced very 
high resolution radiometer, AVHRR) and 
NIMBUS 7 (coastal zone color scanner, 

CZCS) images were obtained. The meeting 
report from an October 1 983 workshop con- 
tains a detailed account of the experiment 
and some early results [Parrilla, 1984]. We 
will briefly discuss the preliminary results <4 
the intensive October 1982 phase. 

The Structure of the Gyre and The 
Atlantic Inflow 

During October 1982 the gyre was fully de- 
veloped, filling most of the western Alboran 
Sea. Figure 1 shows the salinity at 100 dbar, 
based on data taken over 2 weeks from two 
ships. The deep part of the inflowing current 
can be inferred from the closely packed iso- 
halines in the northwest, and the gyre as the 
low salinity (<37) water centered near 
35"30‘N, 4°00’W. This depiction of the salini- 
ty distribution is probably close to the mean 
for the period, but the gyre displayed consid- 
erable variability during these 2 weeks. Satel- 
lite infrared images (sec cover) showed large 
surface temperature changes, and three syn- 
optic aircraft AXBT surveys showed that die 
thermal center of the gyre at 100 m moved 
30 km within 10 days. 

Near the Strait of Gibraltar, geostrophic es- 
timates of the Atlantic inflow relative to 200 
dbar were about 1.4 x 10° m s /s in transport, 
and maximum speeds were 140 cm/s. Hydro- 
graphic stations within 25 km of the Moroc- 
can coast showed unexpectedly higli gradi- 
ents. and currents computed from these data 
exceeded 100 cm/s. 

Current measurements also showed high 
speeds with strong variability in the gyre and 
the inflow. Five short-period (4-5 hour) sur- 
face measurements of sonobuoy drift, tracks 
showed that the core of the inflow was associ- 
ated with a cool sea surface temperature and 
speeds of 120 cm/s. South of the inflow, the 
speeds in the gyre averaged 60 cni/s, al- 
though some higher speeds were measured. 
Surface currents measured by radar (CO- 
: PAR) over a region extending 60 km south 
of Marbella (depending on interference and 
propagation conditions) were well correlated 
with geostrophic estimates and current meter 
data. CODAR .measurements showed that the 
«nter of the inflow current had a width of 
15-30 km, that it moved more than 30 km 
! ,at Yl er 0 «»bore in 4 days] and that it had 
; multiple velocity maxima of 5-15 km width 


{Janopaul and Frisch, 1984 1. During October, 
the current meters (Figure 2) showed ihc 
subsurface velocity cure shifting between 
mnuring 14 anti 15, with the highest speeds 
at the shallowest meters (depths uf 1*7-124 ml 
exceeding HO cin/s. The I lest -resolved velocity 
section, taken with the CTlVvelucity profiler 
south of Estcpcniu, revealed a current of 
about 25 km width, 100 in depth (20 cm/s no- 
tacit), and surface speeds of 120-140 cm/s 
(Figure 3). This section also showed that in 
the highest horizontal shear regions of the 
current, large a lung-section velocities made 
the nonlinear lei ms in the mmncnuim equa- 
tions nearly as large as the Coriolis term. 
Generally, the geostrophic estimates appear 
valid, but details oil stales of 10 km or lest in 
the high shcai regions may he inaccurate. 

Optical, Biological, and Chemical 
Measurements 

Simultaneous measurements of visible and 
infrared radiation from both aircraft (intiln- 
spectral scanner and ocean color radiometer) 
and satellite (CZCS mid AVIIRR) season 
clearly pictured the gyre mid the Atlantic in- 
flow (Figure 4). The CZCS images were geo- 
metrically registered to a Mcmilur projection 
and atmospherically corrected Tor nunnlita- 
live chlorophyll concentration and for die 
diffuse attenuation coefficient, Those resu 
and the aircraft data indicated that high “U°- 
rophyll concentrations were correlated w« 
cool sea surface temperatures. Surface iher 
mal fronts were coincident with ocean c° 
fronts on the large scale, although dilteren 
appeared at smarter scales. Results of die 
CZCS showed suprisingiy large daily ciwns 
in chlorophyll concentration and aitcnua 
coefficient across the entire sea. Along 1 
northern from formed by the gyre ana 
Atlantic inflow, chlorophyll changed Iro 
1.05 to 0.45 ing/m* and the attenuation cor 
ficient from 0.15 to 0.07 within 24 lioun- 
The cause of these changes is still unde 
liny. If the cause is either biological or p 1 , 
cal, then the rapidity, areal extent »no 


the changes will be a significant new tw - 
in situ optical and biological me ? sur ^. 
were concentrated along die mooring 
(Figure 2). These measurements showe 
large temporal and spatial changes in 
deal and thermal structure. Correlati ° n . 
satellite images and other data , 

much of the temporal change was assw . 
with variations in the structure ol tn e . ■ 

inflow and gyre. Biological and nutri , 
centrations also had a complicated 
able structure. Phosphate concentrau • . , 
higher (0.3-0.7 pg al'F-POs) than^asp _ 
ously found, and some high niirttf ^ 
trations also suggested that upweinng 
ing may have been supplying nuinenu^ 

photic zone. High chlorophyll ^ 

were associated with the nigh Y ■_ 
were strongly dominant, with 
■ SloherfolhH the most. abundant, v. . .. 

\ Submesoscale Thermal feaWf® 8 ^ 

..Examination of khe.iwte^jjjy tfjJL’tflr 
■! ages (see cover) and ' visible GZGS ° .. • 


September 4, 1984 EOS 


tire 4) revealed tongues of colder and more 
turbid water that were pointed toward the 
center of the gyve. They appeared first near 
the strait and then apparently were advectcd 
around the gyre at a mean speed of 4U un/s 
[in Violeile, 1984]. These features had a hori- 
zontal dimension of 10-20 km (compared to 
die internal deformation radius of 15-30 km) 
and a vertical extent, measured by AXBT 
sections, of at least IO0 in. Salinity from a 
CTD cast obtained within one feature was in 
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Cover, NOAA 7 advanced very high res- 
olution radiometer (AVHRR) infrared im- 
ages of the Alboran Sea collected as part 
of the Donde Va? experiment during Oc- 
tober 1982. The dot and V in Lite images 
show the advcction of two submesoscale 
features about the Alboran Sea gyre (the 
line designates a key section near (he cur- 
rent moorings (cf. Figure 2 of TOR arli- 
rie. this issue). A close examination of the 
images shows that other unmarked fea- 
tures were also being advected. Continu- 
ous monitoring of these cold-water fea- 
tures was possible because of the twice- 
daily (about every 12 hours) spacing of 
flic NOAA 7 overpasses. After registra- 
tion to a mercator projection (accuracy ± 

1 km) and an atmospheric correction to 
arrive at absolute temperatures, analysis 
of the displacement or the cold water fea- 
tures in successive images show their ap- 
parent origin east of Gibraltar, their aver- 
age speeds of 40 cm/s around the gyre, 
and their apparent entrailment into the 
incoming Atlantic water east of Gibraltar. 
(Illustration courtesy of The Donde Va 
Group, see TOR article, “Donde Va? An 
Oceanographic Experiment in the Al- 
boran Sea," this issue.) 
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the range of Atlantic water. Dining 15 days 
of cloud-free satellite images, nine features 
could be tracked most of the way around the 
gyre. Because they appeared to originate 
near the strait about twice per day (the same 
frequency as the NOAA satellite passes), we 
conjecture that the strong Strait of Gibraltar 
tides may influence their formation. 

Meteorology and Aerosols 

Shore stations and shipboard measure- 
ments, including soundings and aerosols, 
provided dense observation or die lower at- 
mosphere. These data were obtained to check 
the influence of the atmosphere on the gyre 
[C/wiry and Doblar, 1982; Bucca and Kinder, 
1984) and on remote sensing measurements. 
The marine boundary layer was modified by 
cooling and warming due to the air-sea tem- 
perature differences over the water masses on 
either side of the sea surface thermal fronts: 
The boundary layer over the colder water 
was 50 nt lower than over the wamier gyre 
water, had a stable inversion layer overlaying 
a shallow surface layer, and had a greater 
concentration of smaller-sized aerosols. Aero- 
sol populations over the Alboran Sea (gath- 
ered by ship) were characterized by large di- 
urnal variations in concentration, size, and 
chemical composition. On the average, sub- 
micron sized particle concentrations were ap- 
proximately 50% greater over the colder wa- 
ter (probably trapped in the low level inver- 
sion), while concentrations of particles > 1 
micron were comparable in both areas. Wave 
data inferred from aircraft photography also 
showed smaller wave heights in the colder 
water. The correlations of these atmospheric 

E aramelers with oceanographic features can 
i)ih complicate interpretation or remote 
sensing images and oiler clues to useful anal- 
ysis. 

Internal Waves 

Nonlinear internal waves (often described 
as bores) have been known in the Strait of Gi- 
braltar for decades. For the first time, howev- 
er, our data show that these eastward-propa- 
gating waves olten form ordered groups of 
short period (about 30 min) waves in the Al- 
borati Sea. apparently as internal solitons [Os- 
bome and Burch, 1980]. These waves have suf- 
ficient amplitude (exceeding 50 cm Is in east- 
ward velocity) to affect measurement 
programs and perhaps directly influence 
larger scale dynamics as well. The waves were 
common, forming during most semidiurnal 
tidal cvclcs but with varying strength. 

Gulf of Cadiz 

Hydrographic nbservatinn* in ihe Gulf r.f 
Cadiz showed Atlantic water near the Spanish 
coast flowing eastward toward the strait. The 
Mediterranean oullfow appeared lo move 
down five submarine canyons alone the Iberi- 
an slope, mixing with the surrounding wa- 
ters. There were several gyres or eddies in 
the dynamic topographies, including an anti- 
cyclonic gyre (near 36"20'N and 7 D I0’W) that 
has been detected in CZCS images. Velocity 
profiling south of Cape St. Vincent (extreme 
southwestern Portugal) indicated dial the 
Mediterranean water was moving at speeds of 
less than 10 cm/s. In these data and compan- 
ion CTD data, the temperature and salinity at 
the core of the Mediterranean water fluctuat- 
ed as much as 1°C and 0.2 over either dis- 
tances of a few kilometers or periods of a few 
days (spatial and temporal fluctuations on 
these scales could not be separated because of 
ship movement). 

Numerical Modeling 

Reduced gravity models (single active layer 
above a quiescent lower layer) used by Preller 
and Hurlburt [1982] demonstrated the impor- 
tance of both the magnitude and direction of 
the inflowing Atlantic water in the determina- 
tion of the gyre dimensions. Inflow directed, 
north of east, and thus conforming to the ori- 
entation of the Strait of Gibraltar, enlarged 
the north-south extent of the gyre. Increasing 
the magnitude of the inflow intensified the 
gyre and shifted it farther east. 

When a westward-flowing lower layer was 
included, the importance of the bottom to- 
pography became apparent. In cases of large 
inflows ( >1.7 x 10“ m 9 /s) with an initial 
northward component, the submarine ridge 
system near Alboran Island deflected the 
flow northward. This deflection eliminated 
the aniicyclonic gyre west of the W*™- 
Smaller inflows, such as the 1.4 x 10“ m /s es- 
timated for October, resulted in a large anu- 
cydonic gyre west of the island (Figure 5). 

Deep and Intermediate Water 

Hydrographic sections showed that the 
Deep and the Intermediate Water took sepa- 
rate paths through the Alboran Sea. The 
Deep Water flowed as a narrow (20 km) cur- 
rent against the base of the Moroccan conti- 
nental slope and then appeared at the eastern 
end of the strait along the southern side, 
much as predicted by Btyden and Slotnmel 
[1982]. The Intermediate Water, however, 
appeared to flow preferentially in the nonh- 
eratwo thirds of fhe Alboran Sea. amvingal 
the eastern end of the strait along the north- 
ern side. The Deep Water How was thus anU- 
cyclonic, like the shallow Atlantic water gyre, 
while the Intermediate Water flow was cy- 
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Fig. 4. CZCS image on October 7, 1982. Darker shades correspond to higher phyto- 
plankton pigment concentrations (cf. cover). 


clonic. Two-layer numerical model experi- 
ments suggested (hat this |>nncrn resulted 
from die influence uf rotiuirm on the Inter- 
mediate Water and of bathymetry on the 
Deep Water. 
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Fig. 5. Pycnodine anomaly for a steady state two-layer model experiment. Upper layer 
inflow was SO cm/s angled 21° north of east, and lower layer inRow was a uniform 0.2 cm/s 
across the eastern boundary. Positive contours denote a thickening of the upper layer (con 
lour interval is 4 in). 
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A Global Ocean 
Flux Study 

John H. Sleek 

A major goal for oceanography ill the next 
decade is ail understanding ot ocean dynam- 
ics at basin and global S] ail in I scales and at 
time scales from die intci annual through die 
decadal. This understanding is not only of in- 
trinsic interest and impnr lance for the oceans 
themselves but is an essential component of 
the larger problems concerning; the cycles ol 
heat, water, and chemical constituents 
through the land, air, and sea. To the extent 
that the oceans act as the "flywheel" for the 
total system at these longer lime scales, our 
level of understanding of this component is 
likely to be critical. 

The larger concents are expressed in gen- 
eral national and international programs, 
such as Lite “global habitability" concept ov 
the International Geosphere- Biosphere Pro- 
gram (£ot, February 21, I0M). The essential 
Foundation for such biugcochcmical concepts 
is a knowledge of the physical dynamics. The 
Global Atmospheric Research Program 
(GARP) and, more recently, the world Cli- 
mate Research Program and its oceanograph- 
ic components, Tropical Ocean: Global At- 
mosphere (TOGA) and the proposed World 
Ocean Girr illation Experiment (WOCE). are 
aimed at providing die necessary knowledge 
of the zero-order (steady slate) and first-or- 
der variability or the occan-atmosphcrc sys- 
tem. 

'['lie critical next step is to consider how we 
may link these physicul studies to an emerg- 
ing understanding of chemical fluxes wit bin 
and through the ocean, panic ularly ns they 
determine and are determined l?y long-term 
biological cycles and trends. The basic distri- 
bution or critical chemical constituents is ob- 
served in two major programs, GEOSECS 
and TrQ (Transient Tracers in the Ocean). 
Follow-up programs are expected to continue 
thru ugh the next 5 years. To link these ob- 
servations tu the physicul dynamics and in die 
biological processes, measurements are need- 
ed of lluxes of soluble and particulate phases 
and ol the rates of tiajislonn.il ion between 
these phases. 

In the last few years llicie has been consid- 
erable an<] rapid development nf met hods fur 
the measurement of these rates. The use of 
sediment traps lias revolutionized our picture 
ol’iMTiiculate transport rules in the deep 
ocean. A recvji nation of near surface pro- 
duction is in progress. Satellite color observa- 
tions provide the potential for large-wale syn- 
optic data. Deployments of benthic chambers 
at the deep ocean bottom can now measure 
lluxes through this Iroundary. Exchanges 
across the coustal/ncean boundary are being 
studied intensively, as are questions of lateral 
transports to the ocean interior. U is recog- 
nized that there is need for further develop- 
ment of these methods, but, taken together, 
they provide for the first time the possibility 
to put numbers to many, if not all, of the crit- 
ical rate processes. 

Can these new technUnies, combined with 
the programs of physical and chemical obser- 


vations, provide a picture of the basic long- 
term cliciiiic.il/bifjlogicnl dynamics at the ba- 
sin or global space scales? Can we envisage a 
coherent program of development and de- 
ployment over (lie next 5-10 years? Do we 
have the conceptual basis, possibly expressed 
through numerical modeling, to explore the 
size and nature of such a program? . 

It is timely to consider these questions in 
the context of developments within the fields 
of chemical and biological oceanography and 
also in relation to the programs for study of 
the physical dynamics. There need lobe close 
links between such programs, but the meth- 
ods for, ami interests in die nonconscrvative 
tracers requires an independent approach. 

Preliminary discussions had identified sev- 
eral key topics where concepts and technolo- 
gies need to be evaluated: (1) sediment traps 
and large volume sampling methods; (2) pro- 
duction cycles and satellite observations; (S) 
exchanges across the benthic boundary, in- 
cluding slielf/ocean transports; (4) modeling 
simulations as planning tools; and (5) relation 
with existing physical and chemical programs 
(WOCE, TTO). 

A meeting of experts in these areas was 
called by the Board on Ocean Science and 
Policy of die National Research Council to 
consider the feasibility of developing n pro- 
gram that would provide a coherent frame- 
work for joint studies and which could lead 
to a majur field effort in the next 5-10 years. 
This meeting was held on February 14-16, 
1984, in Washington, D. C. 

The meeting discussed the topics mid tech- 
niques listed above, The group also discussed 
fully the relation lietwccti a ‘'fiux" program 
and existing nr proposed programs such ns 
TTO and WOCE. In particular, it was recog- 
nized that theoretical and numerical model- 
ing studies could lie used to link the physical 
dynamics with the chemical and biological 
processes. Work is required on the models 
that may be most appropriate Tor this pur- 
pose. 

From a general review of the present range 
of programs such as those measuring tracers 
(c.g., TTO), the varied studies using sedi- 
ment traps (e.g.. Sediment Trap Ittlcrcutn- 
parison Experiment siiid Vertical Transport 
and Exchange Experiment), and bciiihic flux 
work (e.g., Manganese Nodule Program), otic 
major conclusion emerged. We need to study 
not only vertical but also horizontal transport 
of major "particle- reactive" components on 
space scales of basin or global dimension and 
on lime scales front the intern initial through 
decadal. Thus any coherent, program must 
aim to view these interactions at the larger 
scales. 

A second major conclusion was dial, al- 
though existing analytical and sampling tech- 
niques have the potential to provide answers 
on the appropriate scales, there is a signifi- 
cant prior need to test the capability of some 
techniques for larger scale use and, especially, 
to have a better understanding of the pro- 
cesses, physical, chemical, and biological, 
which drive die system at certain critical loca- 
tions. Thus, a larger coherent program is en- 
visioned for a lime frame probably stal ling 
no earlier titan 1990, buL planning for this 
must be closely linked to a set of intermediate 
objectives and field programs. 

The following scientific objectives were 
proposed: (1) to define the rate of produc- 
tion of organic matter as a function of geo- 


graphic location and lime; (2) to define the 
fiux rates of organic matter from die photic 
zone into the ocean interior as a Function or 
location and time; (3) to define the transfer 
rales (by respiration, dissolution, auu sorp- 
tion) between phases as a function of time 
and location within the water column; and (4) 
to define the rales of fiux between the ocean 
interior and the seafloor. It was agreed that 
certain immediate steps were needed as a 
buildup toward a fully developed program. 

1. Reunite Sensing: Satellite color images 
would provide essential data to cover the 
range of space and time scales envisaged for 
ocean basin or global studies. Recent reports 
demonstrate the ability to use these data Tor 
estimates of primary production- Thus, the 
group strongly supported the proposed OCI 
(Ocean Color Imager) and the need to have it 
introduced into the nexL budget cycle so that 
the satellite may be in orbit for a time period 
overlapping the altimeter and scatieromcler 
flights (approximately 1990 — 1995). 

At the same time, the group realized the 
need to demonstrate the specific uses for 
OCI data in the larger-scale context (the ma- 
jor achievements using color data have been 
for mesoscale studies). Thus, a thorough 
study is required of existing data to deter- 
mine the statistics of (1) data availability by 
geographic location and season (the problem 
of cloud cover) at the basin scale; (2) data 
variability as a function of location and space 
and time scales; and (3) die mean values For 
use in productivity calculations. 

2. New and Recycled Production in the Photic 
Zone: There is a significant discrepancy be- 
tween direct (short-term, "bottle") measure- 
ments of primary production in the photic 
zones and indirect (long-term field data) esti- 
mates derived from combining chemical and 
physical measu remenu. The differences (in- 
volving factors of 2-5) may be due in part to 
semantics (what is “production." what is 
“new" and "recycled"); or to great differences 
in space and time scales (bottle versus B-spi- 
ral); but there is still sufficient divergence 
that musL be eliminated or resolved before 
this component of a global flux study has a 
sound basis. 

3. Integrated Process Studies: The develop- 
ment of sediment trap technology has led to 
an outburst of activity in different regions 
and in relation to a wide range of problems 
from near surface fallout to lilhogcnic trans- 
ports. The diversity of use demonstrates the 
versatility of this technique, and these uses 
should continue. At the same time, Tor stud- 
ies of the overall cycles in larger ocean re- 
gions. wc need some integration of trap tech- 
niques, of sample analyses and of other meth- 
ods (e.g., production: bemliic chambers) to be 
used in close conjunction with trap deploy- 
ments. 

Given the consensus of a capability to carry 
out a major program on ocean fluxes, com- 
bined with the need to prepare for this by 
several immediate actions, the group pro- 
posed the following goals. 

1. To determine whether we have the |>o- 
tenlial to obtain ocean data on a global scale 
that could profoundly change our under- 
standing of the flux of critical chemical con- 
stituents. 

2. To identify the immediate and long- 
term objectives needed to achieve the Global 
Ocean Flux Program. 

3. If the ability is achievable, to determine 


the U.S. role in such an international pro- 
gram. 

4. To specify the immediate steps neces- 
sary to assure that an appropriate program 
can be conducted within the next decade. 

To meet these goals, the group proposed 
there should he a 5-day workshop with 40 
participants, which is tentatively scheduled to 
be held in Woods Hole during September 
1984. It is to be chaired by Ken Bmlainl. Any 
questions ur comments should be addressed 
to Dr. Kenneth W. Britlnnd, Associate Profes- 
sor, Division of Natural Sciences, Applied Sci- 
ence Building, University of California, Santa 
Cruz, Santa Cruz, CA 95064, 

This article was written fry John H, Steele, 
Convenor, February 14-16, 1984, Workshop. 

He is with the Woods Hole Oceanographic Institu- 
tion, Woods Hole, MA 02543. 


Meetings 

NATO Advanced Study 
Institute 

The NATO Advanced Study Institute 
(AS I) will present lectures on modem numer- 
ical methods and physical parameterization 
for ocean circulation modeling for develop- 
ing physical understanding. The models will 
encompass a broad range of subjects, includ- 
ing storm surge, mixed layer, eddy-resolving, 
quasi-gcostrophic, primitive equation, and cli- 
mate models. 

The ASI will be held in Banyuls-sur-mer, 
France, from June 2-15, 1985. The director 
is Janies J. O'Brien, The Florida Stale Uni- 
versity, Tallahassee, FL 32306. The French 
organizer and codirector is Michel Cr£pon, 
Lab. d'Octonographie Physique. Museum Na- 
tional d'Histoire NaUirelle. Paris, France. 
Principal lecturers arc Alan Davies. U.K.; 
Franqois Ronday, Belgium; Ben Semlner, 
United Slates; Mark Cane, United States; Da- 
vid Anderson, U.K.; atul Lars Peitcr Roed, 
Norway. Several other lecturers will be select- 
ed in die neur future. Bernard Saint-Guily is 
the local host. 

Forty-five students from NATO countries 
will be chosen to attend the ASI. These peo- 
ple should be advanced graduate students, 
recent Ph.D.’s tmd research assistants with an 
interest to learn physical oceanographic nu- 
merical modeling. Persons who wish to attend 
as a student should send a curriculum vitae 
and one or two references from professors in 
their country U» Dr. O’Brien ur Dr. Cr£|>on 
by November I, 1984. 

All interested scientists arc encouraged to 
apply to be a lecturer at the ASI. However, 
space is limited. A letter indicating the con- 
tent of your lectures should be sent to Dr. 
O'Brien by October 1, 19H4. From the appli- 
cations, invitations will be issued to speakers 
Lecturers are expected in attend for a mini- 
mum of 1 week. 

Limited travel money is available from 
NATO to support participants. Additional 
travel money is being sought from NATO 
member countries. All applicants should indi- 
cate their requirements For travel funds. 
French participants should contact Dr. Cr6- 
pon, p a iia. All other participants should con- 
tact Dr. O'Urien. 
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RATES PER LINE 

Positions Available. Service*, Supplies, Coteries, 
and Announcements: first insertion J5.00. ad- 
ditional inurtinni $4.25. 

Positions Wanted -• first insertion 52.00, addition- 
al insertions $1.50 

Student Opportunities: first inset lion free, addi- 
tional insertions $2.00. 

There are no discounts or cummisiioni on 
classified ads. Any type style that is nut publish- 
er’s choice is charged at general advertising 
rates. £oi is publislteri weekly on Tuesday. Ads 
muss lie received in writing by Monday. I week 
prior in die dale of publication. 

Replies u> ads with box numbers thnuld he 
addressed to Jinx — , American Geophysical 
Union, 201)0 Flmiria Avenue, N.W., Washing- 
ton, IK: 20009. 

For more information, call 202-462-6903 or 
loll free 800-424-2488. 


POSITIONS AVAILABLE 

Department Head of Plant Sclencafl/Univereity of 
Nevada Reno. The College or Agriculture, uni- 
versity of Nevada Reno, is seeking aiiplkatus for 
this twelve-month tenure track position. 'Hie De- 
partment has nineteen faculty and conducts teach- 
ing, research .md extension programs in the areas 
ol agronomy, horticulture anil integrated prsi man- 
agement. A Ph.D. In a plant science related disci- 
pline and evidence of administrative and leadership 
abilities are required, Gluiing djjtc for applications 
Is October 15, |9H4. The insiiion is available Janu- 
ary 1. 1985. Contact Dr. klwood Miller, Chairman, 
College of Agriculture, UNR. Reno. NV B9S57- 
0004, 702-784-6611. 

The University of Nevada Reno is an equal op- 
portunity employer. 

American Museum of Natural History. The De- 
partment of Mineral Sciences Is seeking iu fill a ten- 
ut« track position for Assistant Curator beginning 
July 1985. This is mainly a research position, but 
feme (Jmc is needed for collections management ; 


and departmental activities. High quality sample ori- 
ented research and publication u the prime respon- 
sibility. The field of specialization is mineralogy, 
broadly defined, and may indude and combine as- 
pects of petrologic mineralogy, ore mineralogy, 
mineral geochemistry, crystal and thermochemistry, 
mineral physics, X-ray crystallography, ulinutruc- 
ture analysts, crystal growth, spectroscopy or gemol- 
ogy. Major research facilities iitducle a fully auto- 
mated ARLSEMO electron micro probe, X-ray labo- 
ratory, minicomputer, and vast mineral and other 
collections. The opportunity exists for research and/ 
or teaching collaboration with nearby institutions 
such as Columbia (Lament -Doherty Geological Ob- 
servatory). 

Requircmcnu are a Ph.D. in hand by the time of 
appointment and an ability to carry out a research 


three persons familiar with your work, and (S) a 
statement 'tif 'research interests and specific projects 
to be carried out within the next live yean. 

These mutt be submitted by November 15, 1984 
to: 

Martin Print 

Chairman, Search Committee 
Department of Mineral Sciences 
American Museum of Natural History 
New York. NY 10024 

An equal opjwnunhy (M/F/H) affirmative action 
employer. 


eluding description of research interests, list of pub- 
hcauoni, resume of teaching experience, and names 
oT at least three references to; Chatman, Graduate 
Department, A-008, Scripps Institution of Oceanog- 
Unn-ersity of California, San Diego, La lolla, 
CA 92093. Closing dale for applications is 15 Octo- 
ber .£}• We e *P“ l lo BH die position in calendar 
year 1985. 

An Equal Opportunity/AIhrmative Action Em- 
ployer. Women and minorities arc especially invited 
to apply. 


Senior Level 41 
+ ft years expe 
modeling ami ’ 


itul writing skill* Imperative. Strong b* 
ground fit applied hydrogeology integrated van 
chemistry and engineering desirable. 


Remuneration: Commensurate with experience 
plus excellent benefits and growth potential. 

Respond: In confidence stating interest, foil ***» 
me, references and salary history to Mra V.L. , 
Bonos, R.E. Wright Associates, Inc., 3240 School 
house Road, Miodlctown, PA 17057. 


Scripps Institution or Oceanography/Marine Geo- 
physics. The Scnups Institution of Oceanography 
invites applications for a tenure track position in 
solid-earth gcophysiciAciionaphysjcs. The level of 
the appointment will depend on the applicant's 

r lifirauons. Candidates will be expected to super. 

and conduct research in geophysical studies or 
tecionophysKs with cmpltasis on the ocean basins 
Md their martins. The position will also involve 
graduate level teaching and the supervision of grad- 
uate undent research. Applicants must hold Ph.D. 
degree and have demonstrated excellence and inde- 
pendence in research In gcophysics-lcclonophyilcs. 
Associate or Professorial level candidate* must show 
evidence ot strong research record in their specinl- 
uaiion; Assjitanl fcvel candidates wlll'be expected lo 
Show evidence nr lhf lr rVUitniiil iKmi'twl, 


DIRECTOR 

HYDROGEOLOGY DIVISION 

Leighton and Associates, Inc., a rapidly growing Geotechnical Consulting _ 
Firm based in Southern California, has an opening for a Director to head its 
Hydrogeology Division. An MS degree in Hydrogeology from a major uni- 
versity and minimum 10 years industry experience, ora Ph.D. with a mini- 
mum 5 years industry experience or equivalent level of academic experi- 
ence with publications is required. Responsibilities include: 

• Development of innovative solutions to ground-water problems; 

• Preparation of successful proposals for major regional projects; . 

• Management of field-oriented ground-water evaluation programs; 

• Supervision of ground-water modeling efforts; 

• Evaluation of hazardous waste contamination and cleanup procedures. 

Leadership and self-starting qualities, strong client contact capabilities ex ' ' 
cellent writing and communication skills will help qualify for this challenge 

ing position. Excellent benefits and salary conunensurate with experience in 
a dynamic technical environment. Send resume and' Salary his tory to: l 15.1 . 
Duryea Ave., Irvine, CA 92714. - . • ' : 'V. 


September 4, 1984 EOS 


director of hazardous waste management 

AND TWO SENIOR HYDROGEOL OGISTS 

SHANNON & WILSON, INC., a leading national geotechnical and applied 
geoscience consulting firm with 30 years of experience, has immediate open 
fogs for a Director of Hazardous Waste Management and a senior-level 
Hydrogeologist in its St. Louts office and a senior-level Hydroaeoloeist in its 
Seatt e office. The successful candidate will lead thecom^ny'f existing we - 
estabhshed groundwater and hazardous waste groups. Each position will 
require proven business development and project management skills and 
national-class technical expertise. 

The Director of Hazardous Waste Management will provide overall leadership 
of the company s Waste Management work. The successful candidate must 
have an advanced degree in a related field and over 15 years of direct expe- 
rience in site characterization, groundwater-quality assessment, and remedial 
action methods. 

The senior-level Hydrogeologists must have an advanced degree in geology or 
hydrogeology and over 10 years of direct experience in water resource devel- 
opment, geotechnical projects, groundwater modeling and groundwater con- 
tamination studies. 


SHANNON & WILSON, INC. 
Attn: Earl A. Sibley 
P.O. Box C-30313 
Seattle, WA 98 1 03-0067 

An Equal Opportunity Employer 


Choi rman/Dl vision of Meteorology and Physical 
Oceanography. The Rosemie) School of Marine 
and Atmospheric Science, University of Miami, is 
searching far a Chairman of its Division of Meteo- 
rology and Physical Oceanography. The Division 
consuls of 16 faculty, 28 scientific and technical 
naif and 25 graduate students. 

Applicants should be well established scientists in 
Meteorology or Physical Oceanography. Preference 
would be lor a sea going Physical Oceanographer. 

Applications, including a current professional 
resume and names of three references, should be 
sent by 15 October 1984 to Dr. Friedrich Scholl. 
Chairman Search Committee, Roscmicl School of 
Marine and Atmospheric Science, 4600 Ric ken back- 
er Causeway, Miami FL 3SI49. 

Position will remain open until filled. 

Tie University of Miami is an equal opprirluniiv' 
affirmative action employer. 

Princeton University. The Depart mem nf t*cn- 
wjjul and Geophysical Sciences invites ;qq,ln.aiit>ns 
for a tenure track appointment beginning Septem- 
ber I. 198ft. at the Assistant Profess, », level m the 
area uf Isotope Geology with speii.ili/atinn in 
,l) Ar/ w Ar mass spectrometry. 

Candid, ties must he iliriroughlv grounded in the 
fundamentals of isotope studies (stable and radio- 
genic) and their application in earth science, and 


have demonstrated an ability lor research in this or 
related fields. The appointee will Iso expected to su- 
pervise our newly assembled contiiHious-lascr-heat- 
tng Argon age laboratory, and to ]>articiuate in col- 
laborative research programs using this facility. 
Teaching duties ate to complement and expand the 
existing programs. 

Applicants should send resume and names of 
three referees to Robert A. Phinncy, Chairman, He- 

P anmcm of Geological atul Geophysical Sciences, 
rinenon University, Princeton, N.J. 08544. 
Princeton University is an equal 'ipponuniiv/ailir- 
ntauve action employer. 

Hydrogeologial/Texns A&M University. The Dc- 

E muciit of Geology and Center lor Engineering 
^sciences have a tenure track ojK-nine. preferably 
assistant professor level, for which the first search 
will be for a creative individual working in applied 
geological hydrology. 

Tile successful applicant will be expected to devel- 
op lead ting ant) reseat ch recognition at a national 
level. The nusiiion is available In-u inning September 
I, 1984 and will be licit) open tiiiiil tilled. Appli- 
cants should submit a vita including ii.nnes of refer- 
ences to M.C. Gilbert, Department of Geology, Tex- 
as A&M Uniterm}. College Siatitm. TX 77843. 

Texas AfcM University u an affirmative action/ 
equal opportunity employer. 



NASA! Goddard Space Flight Center 

Associate Chief 

Space Data & Computing Division 

& 

Head 

National Space Science Data Center 

NASA/Goddard Space Flight Center is seeking a highly qualified individual lo head 
nui ^ ational s P ac e Science Dala Center (NSSDC). The position is for Associate 
Chief of the Space Dala and Computing Division wilhin the Space and Earth Sci- 
ences Directorate. The NSSDC is (he principal scientific data center for NASA and 
operates World Dala Center A for rockets 8nd satellites. This center serves as Ihe 
permanent scientific space data archive and dissemination center and is responsible 
for the development, management, and operation of specialized data base systems 
for NASA. Particular disciplinary emphasis is in solar-terrestrial physics and astro- 
physics. The center develops advanced data base management systems using lead- 
ing technologies such as high speed mass storage retrieval systems, data base ma- 
chines and expert systems. The staff consists of approximately 30 civil servants 
and 100 contractor personnel. The NSSDC operates an expanding computing sys- 
tem currently consisting of a VAX I i/780 and a MODCOMP IV/23 and will have 
high-speed link to an IBM 3081 , a Cyber 205, and a cluster of VAX processors. 
NSSDC responds to world-wide requests for documentation, data services, and 
digital and photographic data. As Associate Chief, the Incumbent will also partici- 
pate in formulating the research policy and long-term direction of the Division. The 
position calls for both technical and managerial leadership of the organization. The 
a PPointment is at the GM-15 level, which carries a salary range of $50,495—563,642. 

Qualifications: Goddard Is seeking a respected and visionary scientist willing to 
P|ay a strong leadership role at a challenging time. Applicants should possess a 
Ph.D. or the equivalent experience in one of the following: a space or earth sci- 
ence-related discipline, computer science, or mathematics. Experience of at least 
1 0-years, with increasing responsibility and stature, Including management of a 
substantive technical group. Applicant should have been closely involved with ad- , 
vanced research utilizing scientific satellite data including data management and 
analysis and experienced in modem computer systems, technology, and telecom- 
munications. In addition, applicant should have a broad understanding of the sci- 
ence areas in which NSSDC is involyed. - 

Applicants: Applicants should: submit a curriculum vitae, a list of publications; and 
knfice of Personnel and Management Standard Form 17 1 (Personal Qualifications 
telemenl) to Dr. Franklin D. Martin, Director of Space and Earth Sciences, Code 
WO. NASA/Goddard Space Flight Center, Gpeenbell, Maryland. 20771. Selection 
« made by (he Director of Goddard Space Flight Center.wiUi the aid of a 
®«rch committee of recognized experts in appropriate disciplines, peadlme.for ap- 

Plications is October 15 , 1984 . ; " . 

NASA Is an affirmative actlonlequal opporttinlty tmployer. - < 


Sciimolagist/Dcpartment of Geology/ Uni vcrally of 
Illinois bi Urhana-Champalgo. A]i]ilir,iiions are 
inliciieil lor a i enure iracV |* nil inn at the Asmmuiii 
P rolcisur level in ihc general area of sctsinic iniag- 
uva Thc F" il . M,ln » expend lo be filled Ijy Kill, 

1985. balin' ii miniiiL-iiMiiaic wiili experience; an 
earned Ph l). i* icipweil. A creative individual i> 
sought who will dcveliqta research program dial 
can complement our ex in ing programs hi geuily- 
nanucs, earthquake seismology, ccnieeiiniics, and 
rock/mineral physics. S]KTUi|isU lroni suiiiekis ill- 
eluding relief tion/refraciioii seismology, exploration 
seismology, marine or continental seismic profiling, 
and seismic lomogranhv air encouraged lo apply. 

An excellent research environment and outstanding 
facilities .ire available hmh in the Ileuariiiivni nf Ge- 
ology and the University. Opnamimiv exists to in- 
teract with die Illinois Slate (.>en!i»gk;t! Survey on 
campus. The successful candidate is expected to 
participate in all aspects of teaching and advising at 
the graduate and undergraduate levels. For equal 
consideration, interested individuals should send 
curriculum viuc, list nf public at inns, statements of 
research interests and names ol three or mure ref- 
erences by December 15, I9A4 to: 

Professor Albert T. I Isui 
Department of Geology 
University of Illinois at Urluna-Clianipaiun 
1301 VV. Green Street 
Urban a, Illinois 6 1 HOI 
Telephone: 217-333-7732 or 333-3542 
University of Illinois is an equal opportunity/allir 
malivc action employer. 

University of Texas at Austin. The Department 
of Geologies] Sciences seeks to fill tenure track posi- 
tions effective fall 1985 in one or snore of the fol- 
lowing disciplines: 1) niicropaleoniology-Terliary 
biouraiioraplq, 2) suntlurc-lccicmia, 3) hydrogeol- 
ogy. and -1) mineralogy-kinetics. Each person is ex- 
pected to teach both undergraduate and graduate 
courses and lo conduct a vigorous research pro- 

S ram. including the supervision ol graduate slit- 
ents. in the area of his or her speciality. The posi- 
tions require the Ph.D. degree. Applicants shuulel 
submit a detailed resume, names and addresses nf 
five references, a statement of (caching atul re- 
search interests, and a copy of their dissertation ab- 
stract by December I, 1984 in: Dr. William I.. Fish- 
er, Department uf Gc-nlngii-.il Sciences, the Universi- 
ty of Texas at Austin. Austin, Texas 787 1:1-791111. 

The University is an equal nppririuiiily/afliniiu- 
dve action employer. 

Stanford Uatvcndlv/Pluma Physics, EM Waves, 
Space Physics. VVc ate seeking n senior person 
who has ucniunsiratcd scientific, managerial, and 
leadership qualifications in otto or more of die fol- 
lowing disciplines: -Space Plasma Physics, elect ro- 
magnciic waves, am I sular-ierresirial physics. Wc ex- 
pect the successful candidate to have established an 
outstanding' reputation doc un ten table through piu- 
fcssicmal writings nr other evidence of personal 
technical creativity, tellers of reference front recog- 
nized research leaders in the disciplines mentioned 
above, auil/ui awards and oilier recognition from 
appropriate professional societies. 

It is expected that this individual will develop a 
research program in one r»i the disciplines given 
above working in coordination with unguiiig pm- 
gi.it ns within the STAR Liboratcus .cud, possible, 
with other activities within the Sijnfmd Centc-i lor 
Space Science and Astrophysics. Il is expected that 
this iiidivulu.il will have a strong background in ex- 
perimental icr|iiiH|ii<-«. either in the labor. More or m 
the held, including the environment uf spice: ex- 
perimental activities m either laboratory or space 
plasma nltvsics would be regarded as gduil qualifica- 
tions. However, close association with theoretical de- 
velopment* in plasnu pltvxirs and'nr c ter i roman i in- 
i' tile 1 M ' w ill ■ Cc-.ll f. fic dlM-.nl U IS dfi-. cxprclc-d 
that the individual will have a ttemomi rated capabil- 
ity for securing federal or other research grant sup- 
port, or be deemed bv the selection conimiiicc of 
being capable of securing such funds. 

Il is anticipated lhai the person chosen will devoir 
the major pari of his or her lime lo research activi- 
ties. However, there is an opportunity for participa- 
tion in academic responsibilities of Electrical Engi- 
neering Department, including, when time permits, 
teaching graduate and undergraduate classes, serv- 
ing on various committees of (lie department. 

School of Engineering, and the University. It is ex- 

P cicd that tnr person chosen will participate active- 
in the training or graduate students. 

' The Chairman of the selection committee for this 
position is Professor Robert A. Helliwcll, Professor 
of Electrical Engineering, Space, Telecommunica- 
tions, and Radiosciencc Laboratory, Stanford Uni- 
versity, Stanford, CA 94305. Other members of the 
selection committee include Professor P.M. Banks, 
Professor R.N. Bracewell, Professor LR.O. Storey, 
and Professor L Tyler. 


Project AaiocIsldSpedalisl: Electron Micro-Probe 
Lab. University of wiscons in-Madison. St rong 
analytical background in qualitative EMP analysts 
and familiarity with computers is requited. The Lab 
has a 9-spearomeier ARl SEMQ and a JEOLCO 
50-A SEM- Dudes will include instrument mainte- 
nance, Instruction of students, development of pro- 
cedures and analysis. Research will be encouraged. 
A MS or PhD is required in Earth Science, Chemis- 
try, Physics or Engineering. Minimum salary will be 
$18,000/12 months with an MS. Send letter of appli- 
cation, transcripts, resume, and names and address- 
es or three references by September 15 (o Dr. John 
W. Valley, Department of Geology & Geophysics. 
Weeks Hall, University of Wisconsin, Maduon, Wl 
63706. 

An equal opportunity employer. 

Satellite Geodesist. The scientific staff position 
available 1 October 1984 at the Massachusetts Insti- 
tute of Technology, Depannieni_of Earth, Atmo- 
spheric, and Planetary sciences, in a federally spon- 
sored long-term program of research in geodesy via 
radio interferometry with Global Positioning System 
(GPS) satellites. Candidates must lave Ph.0. in ge- 
odesy, and ability and experience in radio inter rcr- 
ometry with satellites, as demonstrated by substan- 
tial publications and reference reports. Expertise in 
FORTRAN scientific programming, in statistics, in 
the theory of satellite geodesy, and in parameter es- 
timation techniques applicable to large, multi- pa- 
rameter geodetic problems is essential. Experience 
in performing field work and in darn processing on 
large IBM mainframe and/or small POP- 1 1 comput- 
er systems would be helpful, as would knuwlcdgc of 
the GPS. geodetic reference system*, and network 
adjustments. Strong skills in oral nnd written prc- 
' semation of research results arc required. 

Please send vjla, including list o( publications, Sal- 
ary requirements, and references, plus reprinls or 
major publications to: 

Professor Charles C. Counsclnian, III 
Ho L.M. Dirdiolle 
Personnel Office, El 9-238 
■tt.l.T. 

Cambridge, MA 02139 • 

’ ; MIT is an affirmative aclion/equa) opportunity 
employer. 

Ceophyalclit/Universlty of North Carolina. The 
Department of Geology invites applications for a 
..tenure track faculty position in solid-earth geuphys- 
.la beginning July 1, 1985- The position probably 
will be at the assistant professor level, but candi- 
dates at she associate professor level will be consul- .- 


RESEARCH 
POSITIONS 
IN MARINE 
GEOLOGY AND 
GEOPHYSICS 

Woods Hole Oceanographic Institution 
invites applications from researchers 
active in the fie Ids of marine geology and 
geophysics to fill available positions on 
the scientific staff of Ihe Department of 
Geology and Geophysics. We seek appli- 
cants at a broad range of experience 
levels, from Immediately post-doctoral to 
those with 10 or more years of research 
experience. Salary levels negotiable, 
depending primarily on background and 
experience. 

The Institution offers excellent facilities 
to carryout the full spectrum of practical 
and theoretical marine earth science 
research. A strong interest by candidates 
in conducting programs of marine G&C 
data acquisition and analysis is preferred; 
a capability to conceive, fund and cany 
out independent research programs is 
required. In addition to Geology and 
Geophysics, the Institution consists of 4 
well-established research departments 
specializing in the fields of Biology, 
Chemistry, Physical Oceanography and 
Ocean Engineering. Collaborative re- 
search will) members of the staff of these 
departments is strongly encouraged. 
Opportunities also exist for participation 
In (he joint Massachusetts Institute of 
Teci i nology - Woods H ole Ocea nographic 
Institution graduate level education 
program. 

Applicants should send resumes and 
names of 3 professional references lo: 
Personnel Manager Box 54 P 


4 


WOODS HOLE 
OCEANOGRAPHIC 
INSTITUTION 
Woods Hole, *1A 02543 

An equal appiMtunlty rmplujvr M- F. II 


creil Tin* I'h.l fi is required, ami jn n i-ifin.iui.il 
experience is clciircil. Our pi tie rente is for a seis- 
limlugist aruL'nr leclunuphvsicisl. win, would com- 
plement cm rent ilepuriinclil.il uctivuic*. bul am 
Rood applicant in geo phi sics w ill lx? considered. 

Faculty member s are expected to conduct a visible 
and active recarch program, loach gniriii.ue ami un- 
dergraduate students, and super vise Ihcses. 

Inquiries and letters of application should be sent 
lu P. Geoffrey Fciss. Department: of Geology WUA. 
University of North Carolina, Chapel HUI. NC 
27514. Applications must include resume, statement 
of research and leaching interests, and ihe names uf 
at least three reference*. Closing date for applica- 
tions is October 1 9. i 984 . 

UNC is an affirmative at lion /equal opportunity 
employer. 

Physical Oceanographer/Ocean Engineer. Evans- 
Hamilton Inc., an oceanographic consulting firm in 
Washington, D.C area,, has an opening for a physi- 
cal ocean ograp her/ocean engineer at the MS or PliD 
level. Emphasis is in numerical modeling of wind, 
ware, tides, and currents in estuary and on (he shelf 
and also on solving related coastal engineering 
problems. Some experience in data aquisition and/ 
or analysis is desirable. Salary is open. Company 
provides medical and profit sharing plans. Send 
resume to: Douglas J. Evans, Eva ns- Hamilton Inc.. 
354 Hungerfora Drive, Rockville, MD 20850 or call 
3DI -782-8070. 


Soil Scientist! Career Federal Service. The Agri- 
cultural Research Service 1). S. Salinity Laboratory, 
in Riverside, California, has a position available for 
a scientist interested in conducting theoretical re- 
search on the transport of water and dissolved sub- 
stances through soils. Research should result in a set 
of models that describe the behavior of salts and wa- 
ter fn soil systems. Must have know ledge uf ad- 
vanced soil physics, soil chemistry, antTioil-water- 
plam relations. Salary based on qualifications and 
experience, GS-1 1/12/1S. $26,489436.327. Appli- 
cants must be U.S, citizens. Fur application proce- 
dures rail Rita Millard in Bcllsvilfc, Maryland, on 
301-344-3138. 1 

An equal opportunity employer. 

Cooperative Institute for Clhruue SiudleiMn- 
nouncement of Postdoctoral Fellowship. The De- 
partment of Meteorology at the University of Mary* 
land, College Park lias established ihc Cooperative 
Institute for Climate Studies (ClCSk with NO A A to 
enrage in collaborative research. The Institute Is in- 
vowed fo at Variety of studies .oriented toward a bet-* 
ter understanding ol climate and currently lias an 
opening for* postdoctoral fellow to join the current 
Institute stuff in the area of steady state Climate 
modeling. This puiidon calls for a jnctoorologisi 
with experience or Interest in experiments with 
steady state climate rripdeh. Principal activities will 
Involve running experiments with existing steady 
state models, deriving careful verification proce- 
dures,' handung extensive observed dalii sets, mak- 
ing modifications in model physics and forcing, nnd 
deviling more effident computational schemes i'or 
running the models. ' 

Letters' or application should be sent to: F. Baer, 
Director. CICS, Department of Mcteoroloxy, Uni- 
versity of Maryland, College Park, MD 20742. Ap- 
plications should. include a curriculum vitae. and' 
nimes of three references. Applications received be- 
fore, October 1 5, '1984 will receive full consider- 

Plton- 

The University or Maryland subscribes lo a policy 
of equal educational and employment opportunity. 
The UniversIl) of Maryland, under Title IX of the 
Education Amendment Uf 1932. docs not diicrimi- , 
nau on the basis oFscx in admission, treatment of 
students or employment, > 
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RESEARCH PHYSICIST, 
ASTROPHYSICIST, OR 
GEOPHYSICIST 


GMW14 
936,327 TO 
933.307 

PER ANNUM 
(Salary dependant 
upon qualifications) 


The Spectroscopy Section of il ie Solar Physics Branch 
Space Science Division is engaged m ultraviolet solar 
research by means of grouiid-based observations, 
sounding rockets, and manned and unmanned 
satellites 


SPECTROSCOPY 

SECTION 


SOLAR PHYSICS 
BRANCH 


tt-fc invite applications for the position of Project Scien- 
tist for a major satellite experiment which wU fly on the 
Upper A tmospheric Research Satellite. The selectee will 
conduct investigations to develop the technical tools 
necessary to study the variability of the Sun m the ultra- 
violet spectrum He/She will be a co-mvestigaror of the 
NRL-UARS experiment. In this capacity the selectee will 
conduct his/her own research in the area of solar van- 
ability and/or upper earth atmospheric physics 


SPACE SCIENCE 
DIVISION 


NRL 


Qualifications required. A bachelors or higher degree in 
physics and at least three years of professional experi- 
ence which involved pei fotming basic and/or applied 
research in the fields of optics, spectroscopy, solar 
physics, or geophysics. 


NAVAL 

RESEARCH 

LABORATORY 

Civilian Personnel Division 
Attn 4158-13 1 (EOS} 

4555 Overlook 
Avenue. SW 
Washington. D.C 20375 


Interested applicants should submit a Personal 
Qualifications Statement (5F- 1 71 ) or detailed resume 
by 28 September 1934 to : 


An Equal 

Opportunity Employer 
U S. Citizenship Required 


Faculty Posltion/UiilvcraHy of Missouri- Columbia. 

Tlii- Uiilvi'niiy tif Miwmri-CuliiiiibLi im-iici ap- 
(iliraiiiini fur a Icuuir lint k |n mil inn in Iicgin in An- 
gunt «r 1935. Applicants will Ik t'X|irtl«l in have 
tom pi cum I requirements fill- 1 lie rh.D. degree liy 
dial lime. Appoint mem is expected to Ik made at 
the Assistant Prufeiior lev el, tiut exceptional caws 
might be considered ill higher rank. Faculty mem- 
ber* are required lu provide quality iiHirw'libii ji 


both undergraduate and graduate levels, and con- 
duci research leading tu scholarly publications. The 
following fields will be considered: 

Hidtcenihgy — preference will be given to a per- 
son with a strung nuiheuiiiLicnl/dtcoreiical hack- 


son with a strung numeiiiiiLirnl/ihcoreiicai hack- 
gruund in modeling of fluid llow-, and with the ca- 
pability and i merest in guiding diesis research in 
water resources. 

Solid-fittlh grofAsiiVi (to complement two seismulo- 


gisu joining on r stair in January 1985) — prefer- 
ence will be given to a person with research interest 
in heat lluw. potential Heidi, or geophysical inudel- 


AppliianU shusidl semi resume, Ira rum pis, and 
names and addresses of three references to: 

Tom Freeman, Chairman 
Department, of CcoIobv 
U niversity t>r Missouri 
Columbia, MO 6.W] I. 


Harvard Unlverally/Facuhv Position In Petrology. 

The Department of Geological Sciences, Harvard 
University, invites applications for a faculty position 
in petrology. We are interested In persons con- 
cerned with the mineralogy and the major and/or 


ccrnen witn use mineralogy and me major and/or 
trace element chemiilry of* met amorphic and igne- 
ous rocks in relation to their geologic and tectonic 
setting. Experience with modern methods for the 
study or natural rocks, both in laboratory and in the 
held, is essential. The successful applicant must 


have the Ph.D. degree and demonstrated capabili- 
ties to conduct original research and to leach both 
undergraduate and graduate students. The appoint- 


ment. will be made aL the Assistant or Associate Pro- 
fessor level depending an qualifirations and experi- 
ence. The 193-1/85 salary ranges are $26,600 — 

fno n rift r a * n/_r. _ i aim mvw 


528,200 for Assistant Professor and $30,800— 
$53,600 for Associate Professor. Appointments are 
made for an initial term of up ro live years. Inter- 


ested applicants should tend srita, bibliography, and 
names or three references to: 

Professor Adam M. Dziewonski 
Harvard University 
Hoffman Laboratory 
20 Oxford Street 
Cambridge. MA 02138. 

Harvard University is an equal oppanuniiy/afFir- 
mative action employer. Women ana minorities are 
encouraged to apply. 


somewhat older than the average college student. In 
addition, our department is developing a research 
program to support graduate instruction primarily 
at inc M. A. and M.S. degree level. We are looking 


at tnc bi.a. ana m.s. acgTce icvci. tve are looking 
for physicists with research competence in one of 
the following areas: geophysics, envuonmema] sci- 
ence. applied solar energy, or non-linear phenome- 
na. Applicants should be willing lu play a role in the 


development or a strong physics department sup- 
portive of related disciplines such as geology, engi- 
neering. chemist tv. ana mathematics. 

IT you would like to apply to join uur fuculty, 
please see that we receive a letter of application, a 
current resume, and three letters nf recommenda- 


tion. Applications must be postmarked before 15 
December, 11184. Drue note that you are responsi- 
ble for haring the tellers or recommendation sent to 
us. Heasc send applications or iitquidn to: 

Willard Chappell 


Department of Physics 
Division of Natural and Phvikaf Sciences 
1 100 Fourteenth Street. 

Denver, Colorado 80202. 

The University of (folurado Is an equal oppqrtu- 
nily/afBrnutive action employer. 


The Vnlversitr of Xaiuas/Faculty Positions, The 
University of Kansas, Department of Geology treks 
to till three tenure track positions at the Assistant 


Professor level to begin in Fall. 1085. The Depart- 
ment seeb persons committed to academic careen 


involving .leaching, research,, nnd service. Salaries 
will he. determined by qualifications ao<l experience 

and will he Competitive- Candidates sjiould nOld the. 


Ph.D. degree in Geological Sciences or have il near 
completion. 


All positions carry rcip trail riliiy fur teaching at 
both undergraduate aiul graduate level, conducting 
active programs of research and publication, and 
supervuing the research of students. Candidates 
should expect to teach introductory courses as well 


as in their specialties. The Department may give 

K reference to those who arc qualified physically and 
V training or experience to teach in our summer 


by training or experience to teach in our summer 
field programs and have the capability to use the 
computer to solve geological problems. 

Pmiiion I. Sedimentation, with interests in the in- 
terface between sedimentary processes and stratig- 
raphy. d ingenesis and low-.ieniperature Bcodiemis- 
iry, or tectonics. Duties will include leaching courses 
in stratigraphy, sedimentation, sedimentary gcu- 
cltcmuitv, or tcctunics. 

Position 2. Tectonics, with interest in the interface 
between tectonic processes and sedimentation, igne- 
ous phenomena, or mctamurpliism. Duties will in- 
clude teaching courses in si ructual geology and tec- 
tonics or petrology. Candidates with field orienta- 
tion will he preferred. 

Position 3. Geophysics, with interests in seismolo- 
gy, crustal structure, or potential fields. Candidates 
should expect to interact with a strong group in the 


should expect to interact with a strong group in the 
Kansas State Geological Survey and coordinate die 
academic aspects of the program in gcophvsics. Du- 
ties will include LeoJiing l discs in geophysics, cruii- 
al structure, or tectonics. 


Applicants should send a resume, academic tran- 


scripts, and at least three letters of recommendation 
to: M.E. Bickford, Chairman of Search Committee, 
Department of Geology', University or Kansas. Law- 
rence, Kansas 66045-2124. Application materials 
must be received by 5:00 p.m. November 19, 1984. 
The positions are contingent upon availability of 
funds. 


The University of Kansas is an AA/EEO employer 
and encourages applications from all qualified per- 
sons. 


Department of Geology and Geophyslca/Uolversity 
of California, Berkeley. Subject to final budget- 
ary approval, the Department is authorized to make 
two faculty appointments, one at the senior level 


two faculty appointments, one at the senior level 
and one aL the junior level, and anticipates making 
two further appointments next year. Applicants 
with an outstanding record of research in any field 


of geology and geophysics are encouraged to apply. 
The ability to cany out leading research, as well as 
an interni in teaching graduate and undergraduate 


students, are major factors in the selection. Applica- 
uons, including the names of at least three refer- 


Faculty Positfous/Unlverslly of Colorado. Denver. 

The Physics Depan mem of the University of Colo- 
rado at Denver may be recruiting for several tenure 
track faculty positions to begin in the Fall Semester 
of 1 985. Wc are especially interested in applicants 
for appointments at the level of Assistant Professor; 
however, we wiii also consider senior appointments 
for appropriately qualified applicants. The teaching 
assignment is anticipated to be a total or three 
courses per academic year, including involvement In 
the undergraduate laboratory program. A record of 
scholarly publications in referred journals will Ik re- 
quired for advancement. 

A successful candidate will be expected to provide 


cnees, should be sent by December 15, 1984 to the 
Search Committee, Department of Geology and 
Geophjrucs, University of California, Berkeley, Cali- 


The University of California is an equal opportu- 
nity/alfirmative action employer. 


Postdoc ton] Research Poiltlon/Petrolagy-Geo- 
chemUtm Northern Illinois University, Depart- 
ment of Geology. Recent Ph.D. recipient is sought 


try is preferred- The Department of Geology is in 
■J® process or acquiring new. automated XKF and 
DC ptauna spectrometers. The successful candidate 
will be involved in the development of sample-prep- 
aration, analy*' and data-rcduciion procedures, 
as well as instruction of other users. Independent or 
collRborative research will be expected. The Depart- 
ment alio has solid- and gas-source mass 
spectrometers, automated EMP, and excellent com- 
puting facilities. Please send application, resume, 
and the names of three references to J.H. Berg 
^partme or Geology, Northern Illinois University, 
DfMh.1L 601 15. Application deadline is October 

IDs lofiii 

. Northern Illinois University is an affirmative ac- 
tton/cqua] opportunity employer. 


EARTH SCIENCES 


La Jolla, CA 92093 
UCSD is an Equal Qppnri u n it W A Ifi rn mu ve A* 
tion Employer. 

Monash University, Victoria. Australia! Denari 


ve 
TV 

e 

il« in thermomethanical modelling will find an 
environment with strong interest in mechanisms of 
deformation, fhild/rock interaction including mass 
transport and thermal modelling, and physical vol- 


I □ i'iIHii'v! fil Mi 


Lecturer— SA^M, 840 — SA32.634 p.a.. Senior Lectur- 
er— -$A33, 33 l— 5A38.847 p.a. Applications includ- 
ing Ref no. 4 1512P, curriculum vitae including dc- 
scnpiion of research and teaching interests, and 
three referees to the Registrar, Monash University, 
Clayton, Vic. 3168 Australia, by 1st October 1984. 

An Equal Opportunity Employer. 


The Lamont- Doherty Geological 
Observatory of Columbia University 
invites recent Ph.D. recipients or 
candidates for their degree in 1985 
in any field of the earth sciences to 
apply for postdoctoral fellowships 
awarded for a period of one year 
(extendable to two years, in special 
instances) beginning in September 
1985 with a stipend of $26,000 per 
annum. 

Completed applications are to be 
returned by January 15, 1985, Ap- 
plication forms may be obtained by 
writing to the Director, Lamont-Do- 
herty Geological Observatory, Pali- 
sades, New York 10964. Award an- 
nouncements will be made on or 
about February 28, 1985. 


Columbia University is an ajfirma- 
tivt-actionlequal-opportunity employtr. 


University of Wlsconsln-Mllwaukee/Faculty Posi- 
tion in Atmospheric Sciences. The Atmospheric 


Sciences option in the Department of Geological 
and Geophysical Sciences will have a tenure track/ 
tenured position supported by State funds at the 
Assistant Profcssor/Aisociatc Professor level starting 
January, 1985. Starting salary will depend upon the 
candidate’s experience and will be competitive with 
other universities. Applicants must have a Ph.D. in 
meteorology or atmospheric sciences and the intent 
to pursue a career in teaching and research. Wc are 
icckinc an individual with research interests in one 


dynamics; or climate dynamics and modeling. The 
successful applicant will be expected to develop a 
strong research and graduate program in his or her 
area of expertise ana to teach two courses (3 cr. 
each) per semester at the undergraduate and gradu- 
ate level. 

Research opportunities at UWM include saielliie 
meteorology, severe storm dynatnics and energetics, 
diagnostic modeling, large-scale circulation ana en- 
ergetics, synoptic meteorology and numerical mod- 
eling. Research facilities include Me IDAS, Great 
Lakes Research Facility, Urban Research Center, 
and a rural Held station. Interested candidates 
should forward their resume to: Professor N.P. 


prediction, network seismology, crustal structure 
ami volcano seismology. The Branch is particularly 
interested in a geophysicist with expertise in the 
field of seismology. 

All Interested persons should submit a detailed 
resume of education, experience, summary of inter- 
ests and research intentions, and the apprpriate sal- 
ary level commensurate with experience by 5 Octo- 
ber 1984 to: 

William Ellsworth 


U-S. Geological Survey 
Branch of Seismology 
345 Middle field Road, MS-977 


Menlo Park, LA 94025. 

Should a position become available in the Branch, 
you will be notified nf the competitive Federal em- 


ployment application requirements. 

The U.S. Geological Survey is an Affirmative At- 
tlon/Equal Opportunity Employer. 


University of Utah: Slructual Geology /Tectonics/ 
Tectonopnysica. The Department of Geology and 


Lasca, Chair, Department of Geological and Geo- 

C hvsical Sciences, University of Wisconsin Mil wait- 
er, P.O. Box 4 13, Milwaukee, Wisconsin 53201, 


Geophysics at the University of Utah seeks applica- 
tions for a tenure track position in structural geolo- 
gy. tectonics nr tecionopliysics. It is andcipieo that 


with transcripts and the names of three persons well 
acquainted with the applicant's background and re- 
search potential. Closing date IsOciobcr 31, 1984. 

UtVM is an affirmative aciion/equal opportunity 
employer. 


gy. tectonics nr tecionopliysics. It is anticipated that 
inis position will be filled at the assistant professor 


College of Geoscitmcu/Unlversily of Oklahoma. 
Applications and nominations arc invited for (lie 

IWSabircw nf .k. I 


this position win be imcu ni me asiistam proiciwr 
level, but applicaiions bv more senior persons will 
be considered. The post ion requires a 1’li.D- with 
emphasis in structural geology, regional tecionksor 
tecionopliysics.. The new faculty member mil have 
the opportunity to teach in the 'area of his or ner 


E Milfoil of Director of the School of Geology and 
eophyski. The Director is expected to have a 
Ph.D. or equivalent, a strong, ongoing research nr 


specially and may also be assigned introductory lev- 
el courses. The successful candidate will be expeciw 
to establish a vigorous research program involving 


Ph.D. or equivalent, a strong, ongoing research pro- 
gram and administrative experience; industrial 


to establish a vigorous research program involving 
graduate students. The person whu fills this post- 
tion trill join an active program in structural geolo- 
gy and tectonics that includes both field projects 


itiuuaiiuii 

experience helpful; field of geological specialization 
open; to begin July 1. 1985; salary to be negotiated. 

In 1986, Die School will move into the new 
300,000 sq. ft. Energy Center along with other ele- 
ments of the College of Geosciences; the Oklahoma 
Geology Survey; and the School of Petroleum and 
Geological Engineering and the School of Chemical 
Engineering and Materials Sciences, both front the 
College of Engineering. 

Applications with airiciilum vitae, names and 
addreses of three references, and/or nominations 
should be sent to: 

Francis G. Siehli, Dean 
College of Geosciences 
University of Oklahoma 
601 Elm Street. Room 438C 
Norman, Ok 73019. 

Consideration of applications will begin January 
ii j yQji 

The University of Oklahoma is an Equal Oppor- 
tunity/Affirmative Action Employer. 


and integrated gcology/gcophysics ans mechanics' 
fluid chemistry studies of structures in the wester 


Cordillera. There is an excellent opportunity lo col- 
laborate with other faculty in structural geology. 


sedlmemoiogy, geophysics, geochemistry and p«r 
ogy. A vita, conics of publications, names ol three 


ogy. A vita, copies or publications, names ol three 
pereuns that may provide references, and a jelier 
outlining the cant lii lute's research and teaching in- 
terests should be sent lo Dr. William P. Nash, Chair- 
man, Department of Geology and Crop 
vcrslly of Utah, Salt Lake City, Utah 84 1 1*- Ho'' 


verslly ol Utah, Salt Lake City. Utah 84IU-1 1 ® 3 - 
Deadline for receipt of applications is December * ■■ 
198-1 with the appoiuliuciii starting in September 
1985 . w 

The University of Utah Is an equal opportunity 
affirmative action employer. 


AVAILABLE NOW 


Marine Research Specialist I V/V. Two positions. 
Develop program related to processing and display 
ot data from Sea Beam Sonar System. Operate and 
maintain complex electronic systems onboard ships, 
up to three months sea time per year. Supervise 
shipboard and shore based operations. Maintain 
hardware and software. Develop software for digital 
acquisition of Sonar and Navigation data. Analyze 
marine navigation. Bathymetric and acoustic data 
through use or advanced signal processing, image 
processing, interactive graphics and map making 
techniques. Master’s degree or equivalent in Com- 
puter Science, Physical Science or Engineering or 

VAX/VMS operating systems required. A working 
knowledge of computer electronics as well as experi- 

enrf 91 (fld it alwinxlu P..I •. . . r ■ 


A new volume of extended ab- 
stracts of Interest to those working 
on igneous rocks. 


PROCEEDINGS OF 
THE ISEM 
CONFERENCE ON 
OPEN MAGMATIC 
SYSTEMS 


Specialist I V/V Position, THE UNIVERS1- 

S.Sfe? ' P ’ 0, B ° X 357, Kin 8 s,on > 

An AA/EOE m/f. 


WillUm M. Rice University/Marlne Geophysics. 
The Department of Geology invites nominations 


Academic Administrator/ AsslsUnl or Associate Re- 
«*"■» wjnogrspher. The Center for Coastal 


isirator/Wft Asimani/Associatc Research Oceanog- 
rapher. " 

rhe Center conducts a wide variety of field, labo- 
ralory and theoretical work in waves, currents, 
shore processes, mechanics of nearshore sediment 
iranipoit, estuarine processes, continental shelf and 

maroinal rMnrrVi 


The Department of Geology invites nominations 
and applications for the W. Maurice Ewing Chair in 
Oceanography. We are seeking appHcanlsTor a new 
positiorTin marine geophysics to fifi this chair. 

The Department of Geology has recently added 
two reflection seismologists to its faculty and is 
building a siate-of-ihe-arl seismic processing facility. 

Tjte successful applicant will be expecLedlo teach 
graduate and undergraduate counes and to develop 

B tlmna roiMreh 1. LI. 1 - r • ■ . 


Topics Include: Volcanic Petrology* 
Basaltic to Rhyolitic Systems, Lay- 
ered Intrusions and Granites, riuio 
Dynamics and Volcanology G® 0 ’ 
chemical and Isotopic Modeling 
Techniques, Experimental Petrolo- 
gy. 


A limited number are available. 


luniiiiciuai sncit ant 

marginal seas research 

Tnc successful candidate will have a PhD in phys 
kaloosuvography or coastal sciences. The leve/of 


I. T r' i ““j ac ' fl ™ ned by experience and 
level or independence in his/her field as evidenced 
by reviewed publication record in the scientific liter- 
ature and research record. The ability and desire 
for interaction with a variety or people within and 
outside the University, particularty finding agen- 
cws, are eucniifl. Knowledge of a broad spectrum 
or research anas is abo essential. Some understand- 
B°KSar? **• P 61 *™ 1 and bud- 

be funded by. the Center for i?-18 mombs w™ ; 


members of the Rice faculty and faculty at other 
Tew universities would be encouraged. 

Send enquiries and applications w Dr, Albert 
Bally, Chairman. Department of Geology, Rice Uni- 
ver» ly, H o i U[0 n TB«is 77 25 1 - 1 892. Applicaiions 
should include a detailed resume, the names and 
addresses of three references, and a statement of 
resrareh interest. - . , . .. 

Rice University is an equal opportunity/affirma- 
Uve action employer. , , 


Price, Including postage: 
$20 for U.S: delivery 
$23 for overseas delivery 


R *^J> Ceophyalelst. The U.S. Geologkai Sur- 

veyj USGS); Office of Earthquakes, Volcanoes,' and ' 
Branch of Seismology is soliciting in- V 
•' well-qualified persons with ; 

. either a record of demonstrated ability or outstand- ■ 
^ olie °r more areas of ' ! 


Purchase with check or moneys 
der for proper amount.m^ae 
able to the Institute tor the Study 
of Earth and Man, Box 274, w 
Southern Method University. 
Dallas, Texaa 76275.:, 


■ • : '■ . t-j i'-'-rji ' 7 :, 
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POSITIONS WANTED 


mg« mm tum. rung experience 

In (he US and abroad. Specialist in resource explo- 
ration and development— multilingual with fluent 
Persian and Turkish. Salary and rank negotiable. 
Reply to Box 026, American Geophyisical Union 
SOuO Florida Avenue, N.W., Washington, D.C 
20009. 

STUDENT OPPORTUNITIES 

Predoctoral Research Aasiatanuhip in Geochemis- 
try. Individuals are invited lo apply for a research 
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Announcements 

Earth Science 
Editors Meet 

Oct 8—10, 1984 18th Annual Association 
of Earth Science Editors Conference. Port- 
land, Oreg. (Association of Earth Science Edi- 
tors, 4220 King St., Alexandria, VA 22302.) 

Topics to be discussed include concerns of 
the working editor in editing and preparing 
manuscripts and illustrations (including the 
use and development of style guides, in- 
house training programs, understanding how 
illustrations communicate, changes in meth- 
ods of making maps, and compatibility of 
electronic tools); managing journals and im- 
proving the journal publication process; in- 
terfacing between publishers and printers; 
getting reviewers to do their job; applying 
microcomputers to journal management; ab- 
stracting and indexing services: their needs 
and value; strategic planning; writing and im- 
proving newsletters; reporting scientific haz- 
ards (including the roles of scientists, editors, 
information specialists, and journalists, ant! 
the responsibilities of those Issuing and re- 
porting hazards information). 

Water on Mars 

Nov. 30-Dec. 1, 1984 NASA/Luiuir and 
Planetary Institute Workshop on Water on 
Man (part of Mars: The Evolution of its Cli- 
mate and Atmosphere), Mufleii Field. Calif. 


(NASA/LPI Project Office, 3303 NASA Road 
1. Houston. TX 77058.) 

Indication of interest due September 15. 
1984. Abstracts are due October 26, 1984. 

This workshop will address various ques- 
tions regarding the present and past water 
cycles on Mars, the sources and sinks for wa- 
ter. and die current and past bulk water con- 
tent. 

Australian Physical 

Oceanography 

Conference 

February 10— IS, 1985 Ausualian Phvsicul 
Oceanography Conference. Hobart, Tasma- 
nia. Convenor: EricJ. Lindstrom. (Eric Linri- 
strom, CSIRO Marine Laboratories. GPO 
Box 1538, Hobart, Tasmania, Australia, 

7001; tel.: 002-20-6222.) 

Those who send notice of their inieni lo at- 
tend ihe conference by September 15. 1984, 
will be eligible lor a reduction in the registra- 
tion fee. u 

This biennial meeting of scientists and stu- 
dents interested in the physical dynamics of 
the oceans provides a forum for the presenta- 
tion and discussion of research results. Papers 
and/or poster presentations in all areas of 
physical oceanography are encouraged. Spe- 
cial sessions may be organized that bring to- 
gether talks of cuttiinnn interest, such as the 
Australian Coastal Experiment. Bass Strait, 
Non It- West Shelf. Ureal Barrier Reef. Ocean 
Climate, Fine and Miciosi met ure, Tides, and 
Nutrient Cycling. Ilierc will be a cash award 
of SI (JO presented for the best student paper. 



AGU Membership 
Applications 

Applications for membership have been re- 
ceived from the following inch vidua Is. The 
etier after the name denuies the proposed 
primary section affiliation. 

Regular Members 

Abdubau Alliarthi (SS). Nancy Alya oak 
jf ’ E ’’ A rich (S), Paul Bcrkmmi (O), R. R. 
n roo . k % Pau| E - buchholz (T), Arthur 

Bynum (H) He,bcrl Ti B,,XU)n < H >- Di ™» L - 

Andrew CaHegari (S). Kathleen Campbell 

Groi°, h S S? nLle (V) - Son eli" Cheng (H), 

Cotton (H), David J. Doherty (V), 

t Jr lS"* 1 , (H) ' Dara Entekhabi (H), Eber- 
^rdFahrbach (O), P. M. Fleming (H). Rou- 

Seng?uX^ Jam " J - Fra '' IC> ’ (G, ’ , ■ 

Mward (Jaw ( b), cinda Graubard (T). 
l, r " p n (H), Moliamed T. Hadidi (S), 
D. Hays (T), Jean 
mu h (HW (V)l ^ Ho ( A ). David Hoch- 
n V* J"** 1 C. Ingle (V). 

Pauf! , Jaynes Wolfgang Kokotl (P), 
Bal i Ugace {H) ' Robert Len hard (H), 
^oL L s C w r w H) ’ J lar 8 arel Mangan (V). 

B Mill Charles O. Meyer (S), J. 

icn 'r Uh A C ;, Misra (0) ' Fr = d " ick F - 
Yuiirn rs Usa A ' Mond Y ( H >- 
David M ^ gawa fOi Jon Steen Petersen (V), 
(H) n a n C ?° n Ramachandran 

(G) Mirhi J W ^ tO). Juerjfen RuefTer 

U^nkd SJ P, 5 Utg ^ rS vd Loeff ^' Cmord 

Sharmf/iS’ f^^Cunha Serra (H), Om P. 
ShaI??oi S ifJ 0hn M - shar P (W), Jonathan 
Stacey Thomas i* Sokolowski (S). John S. 

W)l viSlf'S 1 .* ^9’ Michael C. Ten Saa ; 
*°n (S) no ( ss )> Kristian Tryggva- 

h«s (Hl m- M ’ Tuck <H). Michael L. Voor- 

Welr (m f ^ n , g Wan S (H )' Graham J. 
neu (V) ri ran ^ ^ (H), Terrie Win- . 

<s, ■ Brun ° 

Stu *nt Status 

Ba ^entol^? ( A), Chuck Ammon (S). Sergio j 


Cook(T). 


Figuli (T), Jim Finley (H). Martin Freed (O). 
Wayne B. Gardiner (S). Erik B. Goodwin (S). 

Marc R. Haitsion (SM), Smart Henrys (S), 
Thomas L. Hurst (H), Douglas M. Johnston 
(H), Richard Kelsey (H). William S. Kessler 
(O), Gregory A. Lawrence (O), Jacqueline S. 
Lee (V), Saulwood Lin (V). Darryl Luce (T), 
Furaha N. Lugoe (G). 

Stephen Marks (V). Garry Mattralh (V), 
Mark A. Meadows (S), Wendy Melgin (H), 
Robert H. Montgomery (H), Ronald D. 

Moyer (T), Susan Novak (S), Delia Oppo (O), 
Douglas B. Ross (GP), Steven Ruppert (S). 

Robert Scliellhorn (S). Gary Shanks (H), 
Kwoktai Shunt (O), James Edwin Smith (H), 
Howard A. Snyder (V), Kenji Sone (T), A. H. 
Spitz (V), Daniel J. Stein (V), Catherine L. 
Surnma (H), Cathy Jean Wilson (H), Randal 
T. Wormian (H), Michael H. Young (H), 
James Zaclios (O). 

Proposed Change 
in the AGU Bylaws 

On May 15, 1984, the AGU Council gave 
initial approval lo an amendment to Bylaw 1 1 
dial would remove the Membership Commit- 
tee as a Standing Committee. The change svas 
recommended by the Executive Committed 
for three reasons: 

1. The functions of the committee as 
originally designed (i.e., to promote and 

R recess membership) are now handled enrire- 
by siafF. 

2. The Membership Committee lias func- 
tioned for the past several years as an over- 
sight committee for the Union; as such, it is 
not correctly named, and all of the proposed 
activities can be covered by other committees. 

S. If there is a need for some form of 
committee to address membership. issues in 
the future, it can be. promptly established as a 
special committee. 

Notice of this proposed change is given in 
accordance wilh : Article 12b of the Statutes, 
which requires tfiat proposed amendments to 
. the Bylaws be published in an AGU publica- 
tion of general circulation no less than 80 
days prior to a Second consideration by the; t 
Council. The Council will consider this pro- 
posal for final passage at its December meet- 
jng. ‘ 

The Statutes and Bylaws Committee wel- 
co tries comments: front the membership on 
the proposed change. Please send comment* 
to Shelton S. Alexander, 403 Deike Building, 
Pennsylvania State University, University : ;• 
Park, PA 16802.; . ".V 


Nominations for 1985 AGU Fellows 

andffii^etinn^, ™'° wshlp ln lhe Unfon are b8ln 9 sought by ths Fellowa Committee 
who ^ Nornlnaes ,or Fellowship should be scientists 

of FeiZa IS h r L DW 08d eminencfl ln a br anch of geophysics. The total number 
of Feitows elected each year cannot exceed 0.1% of the total membership. 

on ,h.< 5 y thB Comrn,Hee ' nomlnaliona for Fellowship In AGU must he made 
on the form below, if more space is needed, attach a separate sheet. 


AMERICAN GEOPHYSICAL UNION 
Nomination For Fellowship 


Name of Nominee 


Personal Data on Nominee 

Business Address (Including position held) 


Name of Sponsor 


Date and Place ol Birth 

Education (degrees, Institutions, major field) 


Professional Record (Including special honors) . 


Membership In Other Scientific Organlzaltons . 


Attach a list of most significant publications (not abstracts, book reviews, or papers 
that have nol yet been accepted for publication). 


Sponsor's Evaluation of Nominee 

Attach a supporting statement which must include: (1) an indication of Ihe length and 
nature of your acquaintance with the nominee; (2) the nominee's contributions to the 
field lo dale; (3) your evaluation of the nominee's scientific ability; ( 4 ) a ona-JIne citation, 
For "■ summarizing why the nominee should be elected a Fellow. 


Sponsor's Title and Affiliation 
Phone number 


For a list of current Fallows, wrlta AGU. 

Send nominations for forwarding to your designated Section Selection Committee to: 


AGU Member Programs 

2000 Florida Avenue, N.W. 
Washington, DC 20009 

Deadline: September 17, 1984 



Separates 

To Order: The order number can be 
found at the end of each abstract: use all 
digits when ordering. Only papers with 
order numbers are available from AGU. 
Cut; $3.50 for the first article and $1.00 
for each additional article in ihe same or- 
der. Payment must accompany order. De- 
posit accounts available. 

Send your order to: 

American Geophysical Union 
2000 Florida Avenue, N.W. 
Washington. D.C. 2000D 


Exploration Geophysics 

0930 Sflaale. oathoii .. 

TO imCT Or 9ELOCITT VAX FAT 1 0«fi 08 THK BEAHWIOM Of A 
BCUlilG mn 

a.*, hit tan (Ttf Haw South Halo Inatlcuta al Taebnolaiy, 
Ichoal ol Kitbaou leal flrlaacia, 9.0. Boa 12], lisiduay, 
Sfdoay, H.b.V. 2M7, Auatral li) 

■lk| if rare of Sapil) trtd la trial velocity varlatioaa on 
' tb* vldch of a lalaaic bata propagation through kha oarth 
la tnvaiLlfciLid, Hi aodal uaad la unuaual anS provlriaa 
ai' lataraatlni altarnadua laatfht to tha canuint iOnal 
■odala appaarlni fa ita taophpilral 1 1 tar at a re. Spaa 
biaic ralfllilaiioni ihov chat, at (requanc l«a aa< dapeha 
of luaraat In oil axploratlon, a . alia I Meant lateral 
aljlft Id (ha canrar of tha aai'aalr baaa oaeura! ia 
addition t? tfaf arpatlad broadaaLag of tha arlaalc ban. ' 

aioTHmn, yoL. 49, m. 10 


093D Sairalc Mlhoda 

98 imic txciPMcfrv piku raw prom m truw 
ronsuu 

0- Penal L fAOIP S.p.A. , P.O. In 12069. 30130 FfiLaao, 
Maly) r. loaca 

lha condUlana for applicability of tha raclproeltu 
thaoreo, eanoalj lavokad la atlaolc data ■■tharini. ara 
caraly he In uaual praci lea. 

A flald taat w«a conductri la an araa tharactar land by 
tanarkabla inhnao|taaitlaa ef tha aurfaca layora to 
aaaata quant Uatlvaly the diacrapauc I ea batman d tract 
and raciprooal trtcaai tha aur|y aourcaa utad vara both 
or vibratory aid iapultlva typa. 

Tha ratal t a thou that tha coharansa batman tha tva 
irataa ia tael, aicapt lor ilia <ui of than offaata and 
aarly lima Kith aaploaiya aourcaa. Tha vibratory ■oarer, 
«ma If tbaorat leally “aora (aatprooal" than lit 
axploalva ona, yldlda goharanclaa la tha aaaa'raaae, and 
la lqat ualfora aloaj tha rraquaacy aala. 

CEonnrsics. vol. 4 q.n 0.10 

4B30 lalaaic mtbada , . 

™ KUTroHSHfP ItTVBKH dCOUSTIO PROP1BTIB8 6 HD TUB 
»ET*0a*AFHlC QIUACTCR DP. CMB0UTB ROCKS 
V, lafavlch (Gulf lamrch aad Damlanaaal. Coapaa'y, P.O. 
Boa 37048, looHM, TX 79019} C.R. St. C. Xandal I , and 
lif. Todd 

oatrivn acouatlo fropartiai and cho patrapraphln 
char actor of brlnt- and afr-aitvracad carbnadta roeba 
I»i«h ■ vldo Vania or faclaa, poroaltiati liUialaaiaa, and 
rock fabiiea ladlcqta that poroaity ia cha mlor factor 
ianuanclni both f- and 3—»a -iwadanca and mlooity. 
Prlaary litholotv and atcaadarv nlaaraloxv hava only a 
aoall influanca ot (naadaaca and valoolty. Cmbirad nan 
of P- and s-vava valnqity data dlacrlnlnacat par on Icy ' 

chaasta Iron lllhsloxie ch«a |a a. All athar rarlablaa, 
Laeludlna para- Maid typa add petrd|raphle fabric, hawa 
* altnifleant (aflataca ok ralocitlaa. 

Laboratory aHiaraami of Puna mlocicy mdor 
BlMlItri U-tltu c4fi4tkidfii reproduce will-lot .vilscltr 
valuea rallahly. Laboratory poraaity-vtloelty traaia . 
airac with the tlao-avaraga afuitlti whan tha aorra'ct' 
■attla valoclilaa ara bind, lock pro party ratulti'Wtra 
oiad to Intar prat paroa it y/litholo|y varfatluna fot an 
Mvartad aaiioic taction fcoa tha Will iaton baaln. Uhtrr 
mil coatrol wai aval labia, lha poroiity/l Llholocy 
Intarpeatai Ion waa found ka bo In asraaaaat with th* 
■ukiorraea coatrol. 

orornsfca, voi. 49 , so. 10 
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